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ABSTRACT 
 
The topics explored in this thesis are first how the value inherent in agriculturally zoned 
land can be used to support the development of an organic farm and sustainable living 
demonstration center; and second, whether or not the existence of an organic farm can 
be considered a high value residential amenity - can access to fresh food, a strong local 
community, and a lush, bountiful, chemical free environment support 15-20% average 
yearly growth in real estate values? Or more succinctly, is it possible to ‘grow’ real 
estate values organically ?  
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Introduction 
Waihuena Farm is a 20.86 acre farm located on the North Shore of Oahu, Hawaii. It is 
surrounded on all sides by world class cultural and recreational amenities, including the 
highly regarded Sunset Beach Elementary School, the world famous Banzai Pipeline 
surf break and the 1144  acre Pupukea Paumalu State Conservation area. 
 
In March 2012, a planning charette was organized by the farm’s owners, the Judd 
Family, to envision long term development goals for Waihuena Farm.  Key buzzwords 
developed during the charette were Sustainable (Environmental, Economic, Social), 
Organic, Community, and Education.  
 
Together, these concepts were fit under the umbrella of a sustainable living 
demonstration center designed to showcase solutions to some the world’s most 
fundamental  challenges: water, energy, food and economic stability.  
 
The demonstration center would feature: 
• Structures built and developed according to ecologically conscious building 
practices  
• The production of on-site renewable energy and leading edge water 
management techniques 
• An organic farm meant to serve the local food shed  
• A meeting place meant to become a hub for the North Shore community and 
beyond 
• An inclusive community that provides balanced housing options for people of all 
income brackets 
• A sustainability education program for children  
• A conservation easement meant to make a lasting contribution to open space  
Expressed in the words of Meleana Judd, Owner and Operator of Waihuena Farm, LLC: 
 
“This should be a producing kind of place: a place for producing food, 
water, energy, community, recreation, and leisure time for pursuit of the 
arts, culture and sciences. A place where health - physical, bodily, 
environmental, psychic and economic – is the overarching concept.”  
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Scope Of Work 
 
This thesis presents an analysis of how to achieve the goals envisioned by the 
members of the planning charette. Its major exercise is to generate a road map that 
provides temporal, physical and economic milestones along a suggested path and can 
be used to facilitate future planning and decision making at Waihuena Farm.   
 
With respect to the goals developed in the planning charette, this study focuses 
primarily on the development of the housing and agricultural components of the 
program, and provides only general outlines for the creation of the educational program.  
 
It does this for two reasons: early interviews with charter school organizers revealed 
that the monetary compensation available from publicly funded charter schools was far 
too low to support the traffic demands that would be placed on the site. Consequently, 
the  idea of hosting a charter school was passed over in favor of finding other options. 
 
Second, it is believed that the seeds of a community education program are inherent in 
the timeline proposed in  this document.  Over the ten year period in which Waihuena 
Farm would be developed, there would be ample opportunities to solicit community 
involvement, and many diverse educational opportunities can be generated - especially 
with the children from Sunset Beach Elementary School.  As such, the educational 
component is envisioned to develop organically alongside the farm, and to reach full 
maturity once the housing and agricultural developments are complete.  
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The Politics Of Developing On Agricultural Lands In Hawai’i  
 
Any study involving both agriculture and development in Hawaii would be remiss if it did 
not mention of the politically charged climate that surrounds development on agricultural 
lands in the State.   
 
On June 31, 2012, during the writing of this thesis, the Hawaii State Land Use 
Commission formally approved the reclassification of 1,554 acres of prime agricultural 
land on the Island of Oahu to urban zoning in order to facilitate the development of the 
Ho’opili master planned community.  
   
At a time when the State is making efforts to ensure the long term sustainability of the 
Islands, and when both the local food movement and food security are growing 
concerns, the Land Use Commission hearings galvanized public opinion against the 
development, and brought to the fore a debate that has been boiling for over a decade.1 
 
Formally organized public movements designed to stop development on agricultural 
lands in Hawaii date back to at least 2000 with the lighting rod legal case mounted 
against the Hokuli’a agricultural subdivision on Hawaii Island,  Hawaii. 2  
 
Launched in 1996, Hokuli’a was to be a 1550 acre, 660 lot luxury residential subdivision 
and golf course built on low grade agricultural land in Kona; however, it quickly become 
the most litigated against development in the State’s history. At the heart of the debate 
was the contentious land use issue of whether or not this type of development should 
be supported on lands zoned agricultural. 3 
 
After twelve years of litigation, an economic crisis, and an upsurge in volcanic smog, or 
‘vog’ which has rendered the home sites unattractive, only 10 homes have been built 
and the development is deemed largely defunct. 4 For critics of the Hokuli’a, this was 
seen as a major victory against those who would try to develop residential communities 
on agricultural lands.   
 
                                            
1 http://www.stophoopili.com/ 
2 Iwamoto Suarez, Adrienne. "Avoiding the Next Hokulia: The Debate over Hawai'i's Agricultural 
Subdivisions." Ka Nu Hou April (2005)  
3 Miller, Erin. "Hokulia CEO De Fries Moving on." West Hawaii Today  
4 Rice, Shayandi, and Robbie Whelan. "Paradise Lost? A Project in Hawaii Stumbles." Wall Street Journal 
Real Estate. Wall Street Journal, 19 May 2010  
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In recent years the movement against development on agricultural lands has gained 
further traction due to the spread of so called ‘gentleman’s farms’, or ‘agriculture-less 
agricultural subdivisions’ which are built on agricultural lands, but upon which little or no 
agriculture actually takes place.5  The main point of contention for opponents of these 
type of developments is that they do not encourage farming, and perhaps more 
insidiously, they increase the price of agricultural lands exorbitantly, making access to 
agricultural land prohibitively expensive for farmers. 6  
 
As Gary Maunaukea Forth, founder of Oahu’s highly respected Ma’o Farms, testified 
during the Finding of Fact Hearings for the Ho’opili development, “There is currently a 
shortage of available land for small and medium size farms due to high lease rents, 
short leases, lack of water delivery and available infrastructure”. 7   
Agricultural Clusters  
 
The development feasibility analysis of Waihuena Farm proceeds within this challenging 
political context.  Given the Farm’s mission to create a sustainable community based 
around organic farming, a little used permitting method available in the City and County 
of Honolulu’s Land Use Ordinances known as Agricultural (Ag) Clusters, was selected 
as the means by which to develop the farm. 
 
Ag Clusters were for selected for three specific reasons: the first is increased flexibility. 
Ag Clusters differ from conventional agricultural subdivisions in that they do not require 
the subdivision of the land into two or five acre parcels; instead they allow home sites to 
be flexibly distributed, or ‘clustered’ onto the least agriculturally productive areas of the 
site. This is designed to both economize  on services and, importantly, to preserve the 
land’s agricultural integrity.   
 
The second reason is lower up-front capital costs: the transfer of land in Ag Clusters 
can happen through a Condominium Property Regime (CPR) as opposed to 
subdivision, thereby avoiding the State requirement that either all infrastructure must be 
installed, or that all infrastructure costs be bonded before home sites can be sold.  
 
The third is political expediency: given the contentiousness of development on 
agricultural lands in Hawaii, and the Owners’ desire to create a  highly productive 
organic farm, it was felt that the regulatory scrutiny imposed by the Ag Cluster 
permitting process would serve as a positive declaration of the Farm’s intention to 
become a model development for the Hawaiian Islands.  
                                            
5 Iwamoto Suarez, Adrienne. "Avoiding the Next Hokulia: The Debate over Hawai'i's Agricultural 
Subdivisions." Ka Nu Hou April (2005) 
6 Aguiar, Eloise. "Development Squeezing out Hawaii Farmland." Honolulu Advertiser. Honolulu 
Advertiser, 1 Nov. 2007  
7 United States. State of Hawaii. Land Use Commission. INTERVENOR FRIENDS OF MAKAKILO’S 
FINDINGS OF FACT, CONCLUSIONS OF LAW AND DECISION AND ORDER. Honolulu: State of 
Hawaii, 2012 
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Growing Value Organically 
 
In this context, the principal thesis questions to be explored in this paper are: how can 
the value inherent in agriculturally zoned land be used to support the development of an 
organic farm and sustainable living demonstration center? And, second: Can the  
existence of a sustainable organic farm be considered a high value residential amenity? 
That is, can access to fresh food, a strong local community, and a lush, bountiful, 
chemical free environment support 10-20% average yearly growth in real estate values? 
Or more succinctly, is it possible to ‘grow’ real estate values organically ?  
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Chapter One - Site Context 
The North Shore 
 
Waihuena Farm is a 20.9 acre farm located at 21o 39’ 40” North , 158o 03’ 2” West , in 
the subtropical latitudes the Pacific Ocean, on the Island of Oahu, Hawaii. Arriving by air 
to Hawaii, the Farm can be reached by a 33 mile drive north from Honolulu International 
Airport, lasting approximately 55 minutes.  
 
The Farm resides on the North Shore of Oahu, a world renowned coastline that 
stretches from the town of Kahuku, the northern-most point of Oahu, to Kaena Point, the 
western-most point of Oahu. The coastline is prized for its natural beauty, and the world 
class recreational opportunities provided by over 23 miles of beaches and more than 
60,000 acres of undeveloped, forested uplands.8  
 
Historically, the North Shore supported substantial Hawaiian populations, most notably 
at Waimea Bay, where traditional cultural structures including “heiaus”, or stone terrace 
temple structures, and “loi’i”, or wetland farming terraces, can be visited to this day. 
Following the arrival of Europeans and the introduction of plantation agriculture to 
Hawaii, the North Shore became home to large sugar cane plantations, notably in 
Waialua and Kahuku, as well as numerous cattle ranges in the upland areas.  
 
Today the area retains much of its agricultural heritage, being home to a variety of small 
and medium size farms, horse ranches, and old sugar cane plantation buildings that still 
form the nucleus of Waialua town. The agricultural character of the North Shore gives 
rise to the area being known as “The Country” by Oahu locals, a name that is often 
used in counterpoint to urban Honolulu, otherwise known as “Town”.  
 
Pupukea CDP 
 
More specifically, Waihuena Farm resides almost squarely in the center of the Pupukea 
census designated place (CDP) of the Ko’olauloa Census County Division. Pupukea 
includes most of the northern half of the North Shore, stretching from Waimea Bay in 
the southwest to Sunset Point and the University of Hawaii Agricultural Experiment 
Station in the north east.  
The area is known for the popular diving areas at Shark’s Cove and Three Tables, and 
a plethora of famous surf breaks including Velzyland, Sunset, Pipeline and Waimea 
Bay. The proliferation of high quality surf breaks on the North Shore has given rise to 
the name, “The Seven Mile Miracle” among surf aficionados, and Pupukea has the 
largest concentration of these breaks, making it a prime recreation zone for locals and 
visitors alike. Additionally, in  2007 Pupukea become home to Pupukea Paumalu Forest 
Reserve,  which at 1144 acres is one of Oahu’s largest protected natural areas.  
                                            
8 Townscape, Inc. PÜPÜKEA PAUMALÜ LONG-RANGE RESOURCES MANAGEMENT PLAN. 
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Waihuena Farm 
 
Within Pupukea, there are three distinct residential areas, Waimea Bay to the south, the 
uplands and lowlands subdivisions of Pupukea in the center, followed by the Sunset 
Point residential area to the north. The main commercial hub for the area’s population is 
located at the base of the Pupukea highlands, centered around the local grocery store, 
‘Foodland’. 
Waihuena Farm sits near the center of the 4.5 mile coastline that comprises Pupukea 
CDP. It is located 1.8 miles north east of Waimea Bay along the Kamehameha 
Highway, with the main road access being 775 feet west of ’Ehukai Beach park. The 
road  access is opposite the 2.5 mile long North Shore bicycle path that links Waimea 
Bay to Sunset Point, and is almost directly across from the world famous Pipeline surf 
break which hosts the annual Triple Crown of Surfing, the final championship stop on 
the World Circuit Tour of Surfing.  
 
   
 
2011 Triple Crown of Surfing Champion John John Florence and competition day crowds at 
Pipeline 
 
To illustrate the importance of the Triple Crown of Surfing to both the surfing world and 
to the sports world in general, Jodi Wilmott, media manager for the Triple Crown of 
Surfing, reports that in 2011 the event set an action sports record with nearly 4 million 
unique webcast viewers, over 750,000 live TV viewers, and over 50,000 spectators on 
the beaches over the 28 days of competition. 9   
  
                                            
9 Vans Triple Crown of Surfing - Media 
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Waihuena Farm itself  is composed of two separate properties – a western property of 
3.21 acres, and an eastern property of 17.65 acres. Both parcels occupy “flag lots”, thus 
designated because the parcels are set back from the road by adjoining parcels, and 
have long, narrow access roads that connect them to the main roadway. As such, 
Waihuena enjoys a great degree of privacy from vehicular and pedestrian traffic, and 
has excellent ocean views from the upper levels.  
 
To the north, there are three properties that separate the farm from Kamehameha 
Highway. The first of these, immediately adjacent to Waihuena is an 11 acre agricultural 
parcel owned by the Church of Later Day Saints. Adjoining this 11 acre parcel is  a six 
acre parcel home to the 386 student Sunset Beach Elementary School. Adjoining the 
school is the six acre Sunset Beach Neighborhood Park that separates the school from 
the highway. 
 
Immediately to the west of Waihuena is a 27 acre parcel zoned AG-2, that is currently 
undergoing subdivision into thirteen, two acre lots. A short distance further west,  one 
finds the community skateboard park, and the Sunset Beach Recreation Center which 
provides yoga and martial arts  studio spaces, as well as general purpose meeting 
space available for rent to the community. At the time of writing, this facility is only open 
part time as the City and County does not have funds to employ a full time manager.  
 
To the south, Waihuena abuts the Pupukea Paumalu Forest Reserve along its entirety. 
Established in 2008, the Pupukea Paumalu Forest Reserve is one of Oahu’s largest 
protected natural areas, and is home to high quality hiking, biking and horseback riding 
trails, as well as camping. It is also known as one of the Island’s largest outdoor 
classrooms, as it is adjacent the Oahu Boy Scouts Camp, and is a focal point for 
ecological restoration studies conducted by the University of Hawaii, local conservation 
groups and the students at Sunset Beach Elementary. 10  
 
Finally, to the east Waihuena Farm abuts the 25 acre makai parcel of the Pupukea 
Paumalu reserve, for which a diverse range of recreational and educational facilities for 
the wider community have been proposed, but yet remain unfunded.11     
 
In conclusion then, Waihuena Farm is surrounded on all sides by world class natural 
and cultural amenities, which make it a highly desirable location that is unique not only 
on the North Shore of Oahu, but also within the State of Hawaii, and by extension the 
greater Pacific.  
  
                                            
10 PÜPÜKEA PAUMALÜ LONG-RANGE RESOURCES MANAGEMENT PLAN 
11 Ibid 
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Site Analysis 
Climate 
The climate of the North Shore is mild and subtropical with winter night time lows of 
64oF and summer daytime highs up to 85oF.12 There are two distinct seasons on the 
North Shore, with winter temperatures generally 5 to 7 degrees lower than in summer, 
and where rainfall is twice as plentiful in the winter months.  Yearly annual rainfall on the 
site averages nearly 50 inches, with January being the wettest month at close to 6 
inches of rain, and June being the driest month with 2.5 inches of rain. 13  
Air  
The area is generally breezy and cooled by east-northeast trade-winds that average 8.9 
miles per hour, although on gusty days winds can blow in excess of 30 miles per hour. 
Winds tend to be strongest during the summer (May through September), with wind 
speeds over the ocean exceeding 12 miles per hour 50 percent of the time.  In winter 
(October through April), the trade winds are not as prevalent, and wind speeds are in 
excess of 12 miles per hour only 40 percent of the time.14 In general, the North Shore is 
regarded to have very good wind resources, with two wind farms totalling 99 MW of 
installed capacity currently under construction in Kahuku and Kawailoa. 
 
Given its isolated location in the mid-pacific, Hawaii is regarded to have some of the 
best air quality in the nation, with very low levels of ground level ozone and particulate 
matter except on the Island of Hawaii - where activity at the Kilauea volcano has been 
releasing ‘vog’, or volcanic fog for the last five years. ‘Kona’ or southerly winds occur 
occasionally throughout the year, but primarily in winter, and bring vog to Oahu; 
however these events rarely last for more than one to three days at a time. 
 
Corrosive salt spray is an issue at Waihuena Farm however, especially during the 
winter months when high waves combine with trade winds to create a misty haze that 
backs up against the bluffs of Pupukea Paumalu. Anecdotal evidence from Waihuena’s 
current head of maintenance estimates the level of salt spray at the farm to be one half 
what is experienced at beach front properties located across from the site. 
 
Finally, the air space above the farm is actually quite busy with private, military and 
municipal aircraft and helicopters. The clear skies of the Hawaiian Islands have 
traditionally made them an excellent aviation area, and consequently the site is on a 
major scenic route for recreational helicopter tours of the Island. Additionally, it is 
located between Kaneohe Marine Corps Base and Fort Shafter Military Base, making it 
a fly-over route for both helicopter and airplane training missions.  
 
 
 
                                            
12 Honolulu (Oahu) Temperature and Rainfall Graphs." National Weather Service Pacific Region 
Headquarters. National Oceanic and Atmospheric Administration 
13 Giambelluca TW, Chen Q, Frazier AG, Price JP, Chen Y-L, Chu P-S, Eischeid J., and Delparte, D. 
2011. The Rainfall Atlas of Hawai‘i. 
14 "Climate of Hawaii." Western Regional Climate Center 
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Solar Incidence 
The North Shore is classified as receiving 450 - 500 cal./sq cm/ day of solar radiation, or 
between 1700 and 1800 btu per sf, or between 5.2 and 5.8 hours of peak sun per day.15 
This places it among the better areas of Oahu, lending idea to the use of solar power on 
the facilities; however due to the unique topographic conditions of the bluffs and their 
capacity to generate highly specific microclimates on the site, solar incidence should be 
closely studied and verified.  
Topography  
Despite their adjacency, the topography of the two sites differs considerably, as the 
western parcel has been under continuous human use and habitation since at least the 
1970’s when the first dwelling was constructed. Conversely, the eastern portion has 
received much less use and the topography remains largely unaltered, except for 
certain lower portions of the site which were likely cleared to make way for cattle pens.  
• West Site – 3.21 acres: The western, 3.2 acre property has seen a variety of 
interventions over its history, and can be generally characterized as a series of  
large terraces that step up from a 500’ long relatively flat area at the base of the 
site. This flat area has  elevations between 25’-40’, and was historically used for 
horse stables and as a riding arena. Currently, the horse stables are used as a tool 
and equipment storage area, with the riding arena having been converted into 
raised bed organic agricultural production.   
 
Above the former riding arena, the site is gently terraced leading to another 100’ 
wide plateau with a median elevation of 55’. This plateau was created to house a 
farm accessory building which now functions as the main administrative hub, 
storage and processing center for the 3.2 acre farm.  
 
Above the farm administration building the site is again terraced and gains 30 to 35 
feet in elevation. This terrace is planted with a variety of fruit and ornamental trees, 
but is generally much less cultivated than the terraces below the farm office. Higher 
up, the terraces give way to an approximately 60’ x 120’ grass covered lawn that 
hosts a 20’ x 40’ concrete pad on the up-hill side. The concrete pad and the grass 
terrace are the remains of a home site that was begun but never finished. This 
terrace is at approximately 90’ elevation and offers excellent views of the ocean. 
 
Twenty linear feet above the concrete pad, one arrives at the retaining wall of the 
main farm dwelling known as “The Lodge”. The Lodge is a two storey structure that 
occupies elevations between 110’ and 120’. There has been extensive grading and 
construction of retaining walls at this portion of the site to facilitate the driveway, 
parking area and the house itself. Ocean views from the upper level of this home, 
which is at  approximately 120’ above sea level, are impeccable, offering 
unimpeded vistas of the Pacific Ocean.   
 
                                            
15 "Oahu Solar Map." Hawaii State Energy Office Publications. Hawaii State Energy Office, 2003  
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One hundred and twenty five lineal feet above the Lodge, the site abuts the rock 
bluffs of the Pupukea Paumalu forest reserve, and reaches its highest point at 175’ 
above sea level. This area of the site is generally quite steep, with an average slope 
of 20%. 
 
• East Site – 17.656 acres: The topography of the eastern 17.656 acre parcel 
generally conforms much more closely to topographic maps provided by the 
National Resources Conservation Service (NRCS), as it has been less disturbed by 
human intervention.  
 
The site is gently sloping over the lower third, with grades between 5% and 10%. 
The lowest point of the ‘flag’ portion of the site is found at the north west corner, at 
50’ elevation. The north east corner of the site has an elevation of 65’,  thus there is 
an 11% slope along the northern border of the site, which is readily observable 
when walking the roadway that traverses the northern boundary of the property.  
 
The roadway at the northern edge of the property leads to two large cleared areas - 
one at the center of the site, the other at the north eastern end of the property. This 
latter area has experienced light grading over time, but generally still conforms to 
the topographic maps provided by the NRCS.  Slopes in these lower areas range 
between 5% and 10%.  
 
The site could be said to be divided into three primary zones, with the lower, more 
gently sloping third existing between the 50’ and the 80’ or 85’  contour levels. The 
second area of the site is found between the 85’ and 120’ contour levels, and is 
generally more rocky than the lower level, with slopes between 15% and  30%. 
Above the 120’ contour level, the site becomes increasingly steep and rocky with 
slopes between 30% and 45%. The maximum elevation of the site, 200’ is the found 
at the south eastern corner, with steep rock bluffs located immediately below this 
point.  
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Soils  
The soils on both properties are largely clay based soils, with four soil types being 
present on each of the properties. 16  On the road accesses at the lowest elevations, the 
soil is classified as Waialua Silty Clay (WkA). This soil is typically found on 0 to 3 
percent slopes, and given its high clay content is only moderately suited for planting of 
agricultural or forestland crops.  
 
Above the Waialua Silty Clay, to the extent of the road access on the eastern parcel and 
to just above the former riding arena on the western parcel,  the soils are composed of 
Kaena Stony Clay (KaeC). This soil is typically found on 6 to 12 percent slopes, often on 
toe-slopes, and is considered to be poorly drained. Given its high clay content and 
slope, water will tend to sheet flow over these soils, and they are rated as unsuitable for 
agriculture or forestland productivity. The necessity of using raised bed agriculture on 
the three acre parcel evidences the unsuitability of these soils for direct planting. 
 
Above the Kaena Stony Clay, the soil is classified Kaena Very Stony Clay (KanE), due 
largely to the stones, rocks and boulders which have eroded from the rock bluffs. Soils 
in this area are generally between 10 to 35 percent slopes, and are equally poorly rated 
for agriculture or forestland crops. 
 
Finally, occupying the uppermost portions of each site, the soils are classified as 
Rocklands (rRK). Site verification of the areas shows that this is largely the case, as the 
area is strewn with  boulders ranging in size from 6” to 3’-0” in diameter, with occasional 
larger boulders.   
 
On all of the above listed soil types, the capacity for septic tank absorption fields is rated 
as very limited due to the slopes, large stone content, a very shallow depth to the 
saturated zone (high water table), and slow water movement engendered by the high 
clay content. Consequently, extensive soil percolation tests should be completed during 
subsequent planning phases and prior to the detailed design of any residential 
structures.   
 
 
 
 
 
 
 
  
                                            
16 "Soil Data Mart." Natural Resources Conservation Service. United States Department of Agriculture 
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Water 
The intermittent Pakulena stream bisects the 17 acre parcel, running nearly east west 
after exiting Pakulena gulch. The stream historically turned in a south westerly direction 
and crossed the lower portion of the 3.2 acre parcel on its way to the ocean; however, 
the stream flow has now been largely interrupted by the access roads, and water now 
flows down the roadway on its way to the ocean. 
 
There is evidence of heavy rainfall in March 2012 having caused the stream to flow 
through the 17 acre property, and during the winter months of 2012 there was ponding 
in the lower portions of the western parcel due to the low percolation rates afforded by 
the Kaena clay soils in that region.  
Vegetation 
 
While much of the western parcel has been cleared and replanted with either 
agricultural or ornamental vegetation, the eastern parcel is largely un-cleared and highly 
vegetated except for the lowest portions of the site. At the lower portions of the eastern 
parcel there are two open areas. The most northerly is grassland that was previously 
cattle pasture, while the other is home to an established coconut grove with more than 
25 coconut palms, and 20 King Palms, two Thurston Fan Palms, two Travelers palms 
and two Norfolk Island Pine. The King Palms have been planted in rows, suggesting 
that a small scale nursery may have once been operating on the site.   
Anecdotal evidence from neighbors and persons who have lived on the site suggests 
that the property was formerly a dairy cattle grazing and bull rearing operation. As such 
the upper levels of the site display classic evidence of being a highly disturbed 
ecosystem, and are dominated largely by invasive exotic species including Haole Koa 
(Leucaena leucocephala), African Tulip trees (Spathodea), Ironwood (Casuarina), 
dense Fiddlewood thickets (Citharexylum spinosum), and a number of prominent 
banyan trees (Ficus microcarpa). One rainbow eucalyptus tree is found on the north 
eastern boundary of the site, and one 50’ diameter radius monkey pod tree (Albizia 
saman) is located near the center of the site. In addition, amaranth can be found 
growing wild on the lower portions of the site. 
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Infrastructure – West  
 
• Structures: The western parcel contains two permanent structures, the lower Farm 
Admin building and The Lodge, as well as a number of temporary structures for 
storage of agricultural equipment. The Farm Admin building is a wooden framed, 
38’x 26’, 1970’s era building with a low slope asphalt roof. In 2008, the structure 
was elevated off of its original post and pier foundations to facilitate the addition of 
an office, garage and storage structure below. Work on this addition was 
discontinued, and has since been placed on hold.  
The Lodge is a wooden framed, asphalt roof structure with concrete retaining walls 
and a slab on grade built in the late 1980’s. Its enclosed footprint measures 24’x 
33’, with a total of 1530sf enclosed over two storeys. The building has three 
bedrooms, one upstairs, two downstairs, and two bathrooms, one up and one down. 
It has an additional 1300sf of covered lanais and exposed wooden deck.  
 
These two buildings are serviced by a driveway that runs along the eastern 
boundary of the site. The driveway is gravel for the majority of its length, and 
switches to concrete at the level of the Farm Admin building where slopes are in 
excess of 15% .  
 
• Water: The western site is serviced by a 5/8” municipal water line that runs 
approximately 2’ west of the northern property line. The water line connects to the 
Farm Admin building, then crosses the grassy intermediary terrace, where there is a 
pressure compensation tank to boost pressure before it reaches The Lodge.   
 
Typical of all dwellings on the North Shore, the Farm Admin building is connected to 
a septic tank system located immediately to the east of the building, while The 
Lodge is connected to a septic tank system located on the upper terrace.  
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Infrastructure – East  
 
• Structures: The eastern parcel has two 1960’s era wooden framed, post and pier, 
asphalt shingled farm dwellings, one  2275sf  and one 1500sf, ; and a similarly built 
1500sf  agricultural accessory building.  These three homes were former military 
buildings, and were relocated to the site in the 1980’s. They are serviced by an 
irregularly surfaced dirt road that shows signs of erosion due to water crossing the 
road and coursing down its length during periods of heavy rain.  
  
• Water: The three buildings are serviced by a half inch water line that enters the site 
along the main access road, then connects all three houses before continuing out 
toward the coconut grove. These three structures each have individual sewage 
lagoons located directly downhill of the dwellings, below the access road.  
 
As of yet there is no irrigation installed on either site. All plants are watered by 
hoses and sprinklers attached to various spigots throughout the property. 
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Recommendations 
 
Given the generally steep slopes present on the properties, all of Waihuena Farms is 
classified under the  “Highly Erodible Lands” of O’ahu.17 While the lower portions of the 
western site do not exhibit much concern for erosion, all other areas are susceptible to 
soils erosion, especially in the event of heavy rains.  
 
Consequently, care should be exercised to minimize erosion in any clearing, planting, or 
road building work. As this relates to agricultural crops, both the topography and the 
soils suggest planting permanent crops such as fruit trees or other agro-forestry species 
such as bamboo, monkey pod and koa.  Leguminous trees and groundcovers may be 
employed to build top soil of greater quality in rocky areas.  Additionally, any clearing 
work done prior to planting should be executed so as not to spread invasive species 
further on the site.   
 
The intermittent stream on the property represents a valuable natural and cultural 
resource for the property’s inhabitants, and as such the owners may consider 
establishing a riparian corridor around the stream.  This riparian corridor could also be 
seen as a prime candidate for dedication to a conservation easement to fulfill the 
Owner’s goal of making a lasting contribution to open space.   
 
As the flow of water in the streambed is only intermittent, and because the streambed 
presents generally easy walking access to upper portions of the site and to the valley 
beyond, the riparian area might be utilized as footpath corridor and an interpretive area 
designed to showcase native plant Hawaiian species and planting techniques.   
 
Portions of the stream would benefit from debris clearing in order to resume its normal 
flow, and clearing efforts designed to free the stream of invasive vegetative  species are 
recommended. Permanent ground cover and tree cover should be planted immediately 
following any clearing efforts to reduce erosion potential.  
 
Of the three topographic zones on the site, the lowest area (50’-85’) is best suited to 
agricultural pursuits as it has the lowest slopes. These areas include the Kaena Stony 
Clays and as such require soils to be built up where plantings will occur. In the flattest 
areas, the site could be very well suited to raised bed agriculture.  
 
The areas of the site between 85’ and 120’ generally have slopes between 15% and 
30%, and are composed of either rock land or very stony Kaena clays. At this elevation, 
they afford excellent views to the ocean, and they represent ideal housing sites. On the 
eastern area of the 17 acre site, the uplands are less sloping between 120’ and 140’ 
elevation, and the 140’ contour provides excellent housing sites with views to Kaena 
point.  
 
 
                                            
17 "Highly Erodible Lands of Oahu." Public GIS Information Downloads. Hawaii State Department of 
Business Economic Development and Tourism, 1 Jan. 1990. 
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Any roads or pathways intended for the site should be carefully planned to minimize 
erosion, and thought must be given to how these pathways will channel water through 
the site. Drainage canals and bio swales that direct water strategically on site should be 
given serious consideration.  
 
Above the 120’ elevation, the site becomes quite steep, and is best accessed by foot 
anywhere west of the stream. Given the proliferation of rocks in the area with which to 
build rock walls, these areas might be well suited to terraced agro-forestry that does not 
require continual attention or irrigation.  
 
Finally, at least one large boulder in the area of the rock bluffs can be identified as 
representing a potential rock fall hazard above the second home on the 17 acre site. 
Therefore, the owner may also want to commission a study to evaluate the site for other 
potential dangers, and complete any stabilization exercises prior to planting, building or 
more extensive human use of the site. 
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Chapter Two - The State and County Permitting Context 
State of Hawaii  
 
Special Management Areas (SMA) 
 
The State of Hawaii has declared all lands adjacent to coastal and wetland areas on all 
Islands of the Archipelago to be of special natural and cultural significance of the people 
of Hawaii, therefore they have been designated a Special Management Area (SMA). 
Included in the SMA are all wetlands, beaches, public recreation areas, nature 
preserves and view corridors to the open ocean from State Highways. Within the SMA, 
both the State and Counties are charged with implementing, “special controls on 
development designed to avoid permanent loss of valuable resources and foreclosure 
of management options.” 18  
 
With respect to the development of an Agricultural Cluster on Waihuena Farm, the need 
for a SMA permit supersedes all other permits, as “no agency authorized to issue 
permits pertaining to development …. shall authorize any development unless approval 
is first received pursuant to the provisions of ” the City and County of Honolulu’s Land 
Use Ordinances (LUOs), Chapter 25. 19 
 
Within Chapter 25 of the LUO, the word development possesses a very broad, yet 
specific definition that includes:  
• Any grading of the land 
• Any change in the density or intensity of use of the land including subdivision 
• Any change in the intensity of use of water 
• The construction of any single family residence over 7500sf of floor area that is 
part of a larger development 
 
Importantly, however, development does not apply to “the use of land for the purpose of 
cultivating crops” 20 .  
 
  
                                            
18 "Chapter 25, Special Management Areas." Revised Ordinances of Honolulu. The City and County of 
Honolulu 
19 Ibid, Sec. 25-6.2  
20  Ibid, Sec. 25-1.3 Definitions. 
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The key implications for Waihuena Farm are that the development of an Agricultural 
Cluster would necessitate a SMA permit; however, the planting  of tree or vegetable 
crops pursuant to agricultural development on the  property would not require a permit.  
Any construction of roads designed to access these crops would require grading, and 
would consequently need a SMA permit. This is equally the case for the installation of 
an irrigation system,  as it would change the intensity of water use.  
 
Fortunately, the State differentiates between minor and regular SMA permits, where 
minor SMA permits are those for which the proposed ‘development’ is less than 
$500,000 based on fair market value, and are judged by the Director of Permitting to 
have no substantial adverse environmental or ecological effect.21   
 
Minor SMA permits are issued by the Director of Permitting within 45 days of receipt, 
provided that they meet the aforementioned conditions. 22  
 
Should Waihuena wish to apply for a  grading permit to construct agricultural access 
roads (that could later be used to access farm dwelling sites), and to install an 
agricultural irrigation system, the minor SMA permit application is the advisable method.   
  
                                            
21 Ibid 
22 Ibid, Sec. 25-3.3  
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SMA Permit Processing Procedures 
 
Beyond a minor SMA permit for the construction of agricultural roads, the process for a 
obtaining a regular SMA permit is a lengthy one that is fully detailed in Chapter 25, 
Article 5, Permit Processing Procedures. 
 
Section 25-3.2 details the required materials for application, which are:  
 
• Application form and processing fee of $600 plus $300.00 per acre for all other 
developments, totalling $6000 for all of Waihuena’s 17.656 acres.  
• A plot plan of the property, the TMK number, and other relevant plans or 
information pertinent to the analysis of the development. 
• A written description of the proposed development, its technical and 
environmental characteristics, including a statement of objectives for the 
development and an estimation of the value of the development. 
• An Environmental Impact Statement (EIS) finding that the proposed development 
will pose no significant impact to the SMA.  
 
Sections 25-5.2 thru 25-5.4 outline the timelines for the granting of a SMA permit, which 
under an optimistic scenario could take as little as 80 days, and under a pessimistic 
scenario could take up to 150 days. The significant milestones in the process include: 
 
• Acceptance of the permit application, to be given within 10 days of submission.  
• Determination of the date of  the Public Hearing Process, which must occur no 
less than 21 days and no more than 60 days after the application is accepted.  
• Following the Public Hearing process, the agency then has 20 days to transmit 
its findings to City Council. 
• City Council then has 60 days within which to grant or deny the application, and if 
they have not acted within 60 days, the application is deemed to be denied. 
 
The public hearing process is to include all pertinent neighborhood boards and all 
property owners within 300 ft of the proposed development. It is to be held in the area in 
which the development is proposed, and whenever possible, in conjunction with any 
other hearing required for the same development  i.e at the same time as the Ag Cluster 
proposal is going through. 
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Legislative Changes affecting the State Agricultural Zoning District 
 
With respect to State Land Use Classifications, Waihuena Farm resides within both the 
State ‘urban’ land use district and the ‘Agricultural’ land use district. Only the road 
access portions of the two parcels are in the urban district, while the remainder are in 
the agricultural district. As such, Waihuena can be seen as falling within the State 
Agricultural district. 
 
From a permitting perspective, recent legislative changes at the State level have been 
passed to support farmers pursuing diversified agriculture and to increase food self 
sufficiency in the Islands. These bills, collectively signed under State Act 113 on June 
15th 2012, have offered local farmers significant commercial and permitting benefits.   
  
SB 2375 – Agriculture Based Commercial Operations 
 
Senate Bill 2375  “authorizes agricultural-based commercial operations in agricultural 
districts” and is designed to “increase farmers’ ability to sell their products and promote 
food sustainability for the Islands”.23  
 
Specifically, producers running a registered agricultural operation can now legally erect 
non-enclosed roadside produce stands on their property, as well as enclosed structures 
for retail operations and food establishments designed to sell “products grown in Hawaii 
and value-added products that were produced using agricultural products grown in 
Hawaii.”24  
 
This is a significant change from the previous legislative regime, which would only allow 
this type of activity via an application for a major conditional use permit, which was often 
lengthy, cumbersome and expensive.25 The implications for Waihuena Farm are that 
the farm may now capitalize on its prime location across from Pipeline by opening both  
retail and food establishments on the premises, with much greater speed and  reduced 
costs.    
   
                                            
23 "Governor Enacts Bill Supportive of Local Farmers." Office of the Governor. Hawaii State 
24  "SB 2375 - Agriculture Based Operations." List of Acts. Hawaii State Legislature 
25 Matsuda, Kylie. "Senate Bill 2375 HD 1 Testimony." SB2375 SD3 HD2 CD1. Hawaii State Legislature 
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SB 2646 - Permitting Exemptions 
 
The second legal change of major importance to Waihuena Farms is Senate Bill 2646, 
which became law on July 1, 2012. Specifically, Senate Bill 2646 is designed to 
“encourage and support diversified agriculture and agricultural self-sufficiency in the 
State by providing an exemption from building permit requirements for non-residential 
buildings or structures on commercial farms (inside the agricultural district).” 26 
 
The conditions attached to the building permit exemptions are that individual structures 
may be up to 1000 sf in floor area, with up to 5000 sf total area per zoning lot (ie. five 
1000 foot structures maximum). Additionally, the structures must have a minimum 15 
foot separation between them, and any electrical or water installations must receive 
relevant county permits prior to installation.  
 
The implications of these two bills for Waihuena Farm is that both the 3.2 ace and the 
17.65 acre properties may now build up to five, 1000 square foot, single storey 
agricultural use structures without having to apply for major building permits, other than 
the relevant water, electrical and wastewater permits.  
 
Second, whereas before it was necessary to apply for a major conditional use permit in 
order to operate a retail or food establishment on a farm property,  it is now possible to 
construct both the retail outlet and the restaurant buildings, and only to require the 
Department of Health permit for the restaurant or commercial kitchen. 
  
  
                                            
26 “SB 2646 – Permitting Exemptions" List of Acts. Hawaii State Legislature 
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City and County of Honolulu Permitting Requirements 
Agricultural Clusters 
 
Both parcels of Waihuena Farm reside within the City and County of Honolulu’s 
Agricultural–2 (AG-2) zoning district. AG-2 areas are those that are within the State 
agricultural zone, and within the “other” category of under the Agricultural Lands of 
Importance to the State of Hawaii (ALISH).27 The classification of “other” is given to 
agricultural lands which generally have smaller lot sizes and soils classified as less than 
prime. As such, AG-2 lands are seen as less valuable and less productive than lands 
classified as Agricultural-1 (AG-1). 
 
As mentioned in the introduction to this paper, an alternative to the typical agricultural 
subdivision model known as the Ag Cluster is provided for within Honolulu County 
LUOs. The intent of the Ag Cluster model is to “promote economy of services and 
utilities and the most efficient use of the remainder area for agricultural pursuits” through 
clustering, or grouping the homes.28  
 
Whereas the traditional subdivision model divides the parcel into two or five acre private 
plots that are then often fenced off, the Ag Cluster model is designed to allow the same 
level of density as typical subdivisions, but the houses may be placed anywhere on the 
site in a manner that best promotes and preserves the agricultural integrity of the land.  
 
The minimum lot size required for an Ag Cluster in AG-2 districts is six contiguous 
acres, with a maximum density of one farm dwelling per every two acres.  Within the 
cluster, detached, duplex and multifamily dwellings are permitted, with multifamily units 
of up to four attached farm dwellings possible.   
 
With respect to the 17.656 acre parcel at Waihuena Farms, a maximum of eight farm 
dwellings could currently be built on the lot. If however, the Owners were to transfer 
0.40 acres from the 3.2 acre parcel to the 17.656 acre parcel, they could receive the 
benefit of developing an additional farm dwelling on the enlarged parcel, without 
impeding their existing development rights on the 3.2 acre parcel.  
 
As will be seen later in the financial analysis of the development, the added density on 
the 17 acre parcel is integral to achieving a break-even return on the land in the 
conservative pricing scenario, and the expansion from 17.656 acres to 18.01 acres 
should be seriously considered.   
 
Farm dwellings themselves are restricted in the size of their footprint to a 5000sf 
polygon that is drawn around the greatest extent of the structure, including all 
overhangs, outdoor decks, garages, and swimming pools. 29 
                                            
27 "Chapter 21 Land Use Ordinances, Article 3 Establishment of Zoning Districts and Zoning District 
Regulations." Revised Ordinances of Honolulu., Sec. 21-3.50 
28 Ibid, Sec. 21-3.50-1  
29  Ibid, Sec. 21-3.50-2  
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Agricultural Cluster Development Application Requirements 
 
The procedural requirements for the agriculture cluster application are stipulated in Sec. 
21-3.50-3 of the LUOs.  The application is composed of three main parts - the 
agricultural, the architectural and the legal. 
 
• The Agricultural Plan: demonstrates that agricultural use will constitute the primary 
activity undertaken on the land. The plan must be based on detailed climatic and 
soils analysis, as well as a thorough analysis of the market demand for the selected 
agricultural products. This plan will be reviewed by the Director of Planning for the 
State Board of Agriculture, and the Board of Water Supply must verify that there will 
be  sufficient agricultural quality water to support the proposed agricultural uses.   
 
Interviews conducted in March 2012 with Earl Yamamoto, the Director of Land Use 
and Planning for the State Department of Agriculture, and the person responsible for 
assessing the legitimacy of the plan,  stressed the importance of having a well 
qualified agronomist prepare a detailed agricultural plan for application. In no way he 
said, should the plan be seen as ‘eyewash’. 
 
Interviews also conducted in  March 2012 with Elizabeth Chinn, Director of the 
Honolulu City and County Department of Planning and Permitting, and Anthony 
Ching, Director of the Hawaii Community Development Authority affirmed the 
importance of the agricultural plan to the Ag Cluster development. They stated that 
that the biggest stumbling block to other parties filing for Agricultural Cluster 
applications in the past was in drafting an agricultural plan that could pass City and 
County review. As Elizabeth Chinn clearly expressed, “most people looking to do 
agricultural development are only doing farming as a fiction.” 
• The Architectural Plan: shows the extents of the site, the locations of proposed lots, 
their numbers and sizes, the location of any proposed farm dwellings, all utility and 
infrastructure lines existing and proposed, proposed roads, contours at  2 foot 
intervals, and a grading plan showing the proposed areas of any grading or filling on 
the site. 
 
• The Legal Structure: the covenants of the development must require lot purchasers 
to maintain the land in agricultural use in conformity with federal, state and city laws 
and regulations, in perpetuity. These requirements must remain with the property 
through all subsequent sales, lease or rental agreements.  
 
The draft must also contain stipulations by which these covenants will be enforced, 
either by the County, or by an association of Home Owners, and indicate applicable 
laws and penalties for violation. Additionally, the proposal must stipulate how 
common elements will be maintained.  
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Farm Dwellings & the Agricultural Income Threshold 
 
Finally, a discussion of the definition of “Farm Dwelling” is appropriate as it has 
particular significance in the development of Ag Clusters.  Following the definition given 
in the Hawaii Revised Statutes (HRS), Section 205-4.5 30, farm dwellings are: “single 
family dwellings located on and used in connection with a farm, … and where 
agricultural activity provides income to the family occupying the dwelling”.  
 
The definition of  “providing income to the family occupying the dwelling” is not entirely 
clear however, as on the Island of Oahu, unlike Maui, there is no minimum dollar figure 
used to establish meaningful  “income from agricultural activity”.  
 
The March 2012 interviews with  Anthony Ching and Elizabeth Chin revealed that the 
threshold for meaningful  “income from agricultural activity” is at the discretion of the 
Department of Agriculture Director of Planning, and in that context, much depends upon 
the nature of the agricultural business plan provided to support the agricultural cluster 
application.   
 
A subsequent interview with Earl Yamamoto clarified that food grown for self 
consumption qualifies as income produced from agricultural activity; consequently, it 
was advised that the best course of action was to take up agricultural pursuits in earnest 
as this evidence would greatly support  any future development applications, and build 
goodwill as to the agricultural intentions of the development. 
 
 
 
                                            
30 "Chapter 205 - Land Use Commission." Hawaii Revised Statutes. Hawaii State Legislature, 2007 
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Chapter Three - Housing Study 
Consistent with the stated desires of the planning charette which was to provide 
housing for a wide range of incomes at Waihuena Farm, a study of the feasibility of  
providing market rate housing on Waihuena Farm was conducted.  
 
To accomplish this, 2010 US Census Data was consulted to obtain an understanding of 
typical housing tenure in the Pupukea area.  
Pupukea CDP Housing Tenure & Pricing 
 
The  2010 Census reveals that the Pupukea CDP is home to 4,551 people, up from 
4,226 in 2000. This represents a 7.6% increase in the size of the population, which is 
slightly lower than the 9.7% growth in the US population, but substantially lower than 
the 12.3% rate at which the State of Hawaii’s overall population grew. It is uncertain, but 
likely, that this slower growth rate may be due either to a lack of available housing in the 
area (ownership vacancy rates are listed a being lower than 2%), or to a lack of 
affordable accommodation as the majority of the housing stock in the Pupukea area is 
priced well above the median home price on Oahu.  
 
Within the entire Pupukea area, housing is predominantly single family residential (less 
than 1% is multifamily) with typical lot sizes varying between 1/8th  acre and 5 acres 
according to zoning designation (R-5, R-3, AG-1, AG-2, B-1 and Country zonings are all 
found in this area).  Housing tenure in Pupukea reflects the Statewide average, with 
58% of the population living in owner occupied housing, while 42% lives in rental 
accommodation. It should be noted however, that 11% of housing units in the area were 
listed as vacant with seasonal usage, reflective of the fact that many of the homes in the 
area are vacation homes with absentee owners.31   
 
Total Housing Units - Pupukea  1,878 100% 
     Owner Occupied 827 44% 
     Renter Occupied 753 40% 
     Vacation /Seasonal / Occasional 204 11% 
     Vacant 94 5% 
 Homeowner vacancy rate  1.7 
 Rental vacancy rate  4.4 
 
Average Owner Household Size 3.71 people 
Average Renter Household Size 2.57 people 
Source: American Fact Finder, US Census 2010  
                                            
31 "Pupukea CDP 2010 Census Data." American Fact Finder. US Census Bureau 
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Data reveals that when vacation, seasonal or recreational properties are subtracted 
from the ‘owner occupied’ housing category, the ratio of full time ownership to rental 
occupancy is nearly the same.  
 
This conclusion is supported both by observation of housing throughout the Pupukea 
area, and by interviews with local residents who report that most households in the area 
are either duplex style or semi detached units, with a main house that is occupied by the 
owner, and the other by the renter.  
 
Anecdotal evidence from many area residents also suggests that the total renting 
population may in fact be much higher, especially during the winter surfing season when 
the population tends to swell, and it is not uncommon to hear of surfers camping for 
three months straight, or renting closet and outdoor shed space to sleep in.  
Area Median Income Calculations 
 
Housing tenure having been established, US Census income data was consulted to 
ascertain what local residents could afford for  monthly mortgage payments. As the 
most recent detailed economic data specific to the Pupukea area was from 2002 32, it 
was decided to use Hawaii State data as a reasonable proxy to estimating area 
incomes.  
 
 
 
The dispersion of household incomes in Hawaii is shown above. The area highlighted 
by the red box represents just over half of the State’s population, and was selected as 
the income group who would be eligible for mortgage financing and for whom to provide 
market rate housing.  
                                            
32 US Census Bureau. "Hawaii: 2000 Summary Social, Economic, and Housing Characteristics."2000 US 
Census Products. 
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Income Range 
Household 
Sample 
Size 
% of 
Sample 
Weighted 
Average 
Income 
Percentage 
of State 
Households Low High Average 
50,000.00 74,999.00 62,499.50 83,857 37% 23,168.11 19.00% 
75,000.00 99,999.00 87,499.50 66,430 29% 25,694.76 15.00% 
100,000.00 149,999.00 124,999.50 75,930 34% 41,956.23 17.20% 
       
  TOTALS 226,217  $    90,819.10 51.2% 
Source: American Fact Finder, US Census 2010 
 
The weighted average median household income for this target group was calculated to 
be $90,819.10.  CPI inflators from the US Bureau for Labor Statistics for 2011 and 2012 
33 were then applied to this 2010 income level to give a 2012 inflation adjusted median 
income for the target households of  $95,318.64, or 143% of State household median 
income. 
 
Following the recommendations of the 2011 Hawai`i Housing Planning Study prepared 
for the Hawai`i Housing Finance & Development Corporation 34, which state that “loan 
applicants whose mortgage payments are no more than 30 percent of their monthly 
(after tax) income will have sufficient cash to support their families and make loan 
payments on time”, maximum monthly mortgage payments were calculated for this 
target group. 
 
Federal and State tax rates for this income level were calculated to be 27% collectively 
35 36 , leaving households with $69,644.81 yearly after tax income. Applying the 30% 
rule, households would have  $20,893.44 available for yearly mortgage payments.  
 
Based on a 30 year mortgage at 5.5%, with a 20% down payment, households could be 
expected to afford a residence valued at $ 640,975.36. This figure closely approximates 
what is actually observed in the current housing market, being only 3% lower than the 
$664,000 average median sales price of homes on Oahu reported by the Honolulu 
Board of Realtors for the month of May 2012. 37 
 
  
                                            
33 Consumer Price Index Tables. U.S. Bureau of Labor Statistics 
34 SMS Hawaii. "Hawai`i Housing Planning Study 2011." Reports and Studies. Hawaii State Department 
of Business Economic Development and Tourism, Nov. 2011 
35 "2011 Tax Tables." Internal Revenue Service 
36 2011 Tax Table: $88,000 to $97,000. State of Hawaii Department of Taxation 
37 "Oahu Median Home Price Rose 12% to $664,000 in May." Honolulu Star Advertiser 
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Having established a guideline for the cost of a market rate home, the market price per 
square foot for housing sold in the Pupukea area was researched. Zillow.com, 
Trulia.com and Oahure.com were consulted to establish sales price estimates for new 
homes on comparable properties.  Controlling for non-beach frontage, the availability of 
ocean views and home condition, a set of six comparable dwellings currently for sale 
was collected, as well as seven homes that have been sold within the last year.  38 
 
 
Source: Oahu RE.com 
 
The sales prices per square foot show a range between  $447 (historical) and $602 
(asking), with the ratio of sales to asking price being 92%. If either the average of $447 
and $602 is taken, or the 92% ratio of sales to asking price is applied to the current 
average asking price of $602, a baseline housing price between $525 and $550 per 
square foot is arrived at. Dividing these numbers into a maximum home value of 
$640,975.36, suggests home sizes between 1157sf and 1222 sf.  
 
When these suggested home sizes are coupled with Census data on the size of 
average Owner households at 3.71 people, or approximately two adults and two 
children, with an average Renter household size of 2.5, or two adults and one child for 
every other household, the median affordable home sizes implied are  3bdr / 2.5 bath 
units up to 1300sf  for typical Owing households, with either 2bdr / 2 bath units up 
1100sf, 1bdr /1 bath units for Renter households.  
  
  
                                            
38 Oahu Real Estate. Single Family Instant Search 
Days on 
Market: 150
Assessed 
Improvemen
ts:
$337,667 Days on Market: 105
Assessed 
Improvemen
ts:
$430,286
List Price: $1,623,167 Assessed Land: $598,300 List Price: $1,254,286
Assessed 
Land: $540,429
Sold Price / 
Ratio: $0 / 0.00%
Assessed 
Value: $935,967
Sold Price / 
Ratio:
$1,145,536 
/ 91.91%
Assessed 
Value: $970,714
Land: 42,862 Assessed Ratio: 167.54% Land: 33,638
Assessed 
Ratio: 130.01%
Interior: 2,651 Tax: $288 Interior: 2,836 Tax: $280
Year Built: 1991 Beds: 3 Year Built: 1996 Beds: 4
Average 
Land: $51
Average 
Interior: $602
Average 
Land: $66
Average 
Interior: $447
Averages for 7 Sold ListingsAverages for 6 Active Listings
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Conclusions 
 
In conclusion,  the Pupukea area exhibits a strong demand for housing. Analysis of 
median incomes of those qualifying for market rate housing in the State of Hawaii 
reveals that dwellings of up to 1300sf for Owners and 1100sf for Renters would be 
appropriate, while local tenure data suggests that these housing types should be 
developed in one to one proportion with each other.   
 
Further, if both the Renter and Owner occupied units were developed as duplex style 
units in a one to one ratio that reflects the average tenure mix, it is be possible to 
envision the development of a semi-detached duplex style dwelling unit comprised of 5 
bedrooms and 4.5 baths, of up to 2400sf on each farm dwelling plot.  
   
This housing type would be reminiscent of a predominant housing type already found in 
the area, with both the price and the size coinciding well with the average size of 
dwellings either recently sold or actively for sale in the Pupukea area.   
 
 
 
Source: Oahu RE.com 
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Development Case Study 
 
The following development case study was included in the housing development 
analysis as it is possesses numerous parallels with the sustainable living demonstration 
center generated by the Waihuena Farm planning charette.    
The Green Village, Bali  
 
The Green Village is situated 25 minutes north of Ubud, the cultural center of Bali, and 
35 minutes form Bali’s famous surfing beaches. It is also directly across the Ayung river 
from the world famous Green School of Bali, which is an international magnet school for 
‘green’ elementary education, and in 2010 was a finalist for the Aga Kahn awards in 
Architecture.    
 
The 7.5 acre master planned community was started in 2010, and employs the 
architectural concepts, sustainable design principles and artisanal craftsmanship that 
was honed during the construction of the Green School’s adjacent campus. The thirty 
two home sites follow the natural contours of the site, offering volcano and river views, 
as well as views to the Green School campus. 39 
   
 Homes 
 
Homes at the Green Village are constructed from 98% bamboo, all of which is either 
grown in Bali or on neighboring Indonesian islands.  Additionally, all homes are to be 
100% powered by renewable energy sources such as biomass and photovoltaic 
energy.40  
 
Elora Hardy, CEO of the Green Village development and daughter of Green School 
founder, John Hardy, says “Our view on being green comes out of being logical, doing 
no harm and being conscientious. By utilizing sustainable materials and artisan 
craftsmanship mixed with social responsibility, we have created a unique development 
concept.” 41 
 
This unique development concept has won world wide attention and media coverage, 
as well as attracting  homeowners from South America, Canada, New Zealand, 
Singapore and Malaysia. Additionally, the School and the Village have hosted 
prominent visitors including entrepreneur Richard Branson, and former Prime Minister of 
England, Tony Blair’s family.42  
 
                                            
39 "Green Village: A Green Residential Community A Short Walk to Green School." Designers - Green 
Village Bali. Beijing International Design Triennial, 2010  
40 Wassener, Bettina. "In Bali, Bamboo Is the Bricks and Mortar." Great Homes and Destinations. New 
York Times, 10 Mar. 2011. 
41 Green Village: A Green Residential Community A Short Walk to Green School  
42 "Green School Builds Sustainable Residential Community." About Green Village Bali. Green Village 
Bali, 14 Feb. 2010 
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As well as  having world class educational facilities next door, community amenities 
include yoga and fitness studios, a chlorinated pool, a  riverside fresh water pool, a 
communal Warung for hosting diners, BBQs, and home delivery of organic products 
from Big Tree Farms.  
 
 Pricing 
The homes range between 150 to 300 square meters (1,615 to 3,230 square feet),  with 
prices between $250,000 and $750,000. As of January 2012,  five of the 32 planned 
homes had been constructed, with four more parcels under negotiation, and the 190sm 
(2045sf), 3 bedroom ‘Garden Villa’ display home is offered for $380,000 USD ($185/sf 
asking sales price). 43 Further requests have been made for the construction of a million 
dollar estate on a neighboring piece of land. 44 Prices quoted are for leasehold land, as 
foreigners cannot own land or homes directly in Indonesia, although it is common to 
arrange ownership through local surrogate.  
 
Finally, a percentage of every villa sold is contributed to Green School’s Balinese 
Student Scholarship Fund that aims to provide 20% of the student body with a tuition 
free education.  
 
 Construction  
With building costs starting at USD $800 per square meter ($75/sf), the bamboo 
structures are not exactly cheap. As renowned German-Columbian engineer and 
bamboo builder, Jorg Stamm, who designed the Kul-Kul bridge at the green School, 
says, “At the end of the day bamboo is not that much cheaper than steel. The joinery is 
highly specialised, and it is difficult and costly to select, process, harvest and transport 
the right bamboo timber in a sustainable way.” 
 
However, despite the high price, bamboo does offer substantial environmental 
advantages over traditional building materials. Jules Janssen at the Eindhoven 
University of Technology in the Netherlands shows that bamboo has the tensile strength 
of mild steel, but needs only 1/50th of the energy for processing. Additionally, bamboo 
can be planted and harvested within three to five years, and can be used to replace 
many tropical hardwoods that that take 10-15 years to mature.45 
  
                                            
43 Garden Villa Flyer. Green Village Bali, 27 Mar. 2012 
44 Williams, Gisela. "Bali and the Chocolate Factory." House and Home. Financial Times, 27 Jan. 2012 
 
45 Ibid 
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 Conclusions 
 
The Green Village in Bali has created a one of a kind development that celebrates its 
unique geographic and cultural location through the use of indigenous materials and 
ingenuous design. This award winning concept has garnered international attention and 
proves that there is high demand for eco-conscious, socially responsible developments.  
 
Further, given the permitting exemptions for agricultural structures recently approved by 
Senate Bill 2646, Waihuena Farm now has the ability to construct their agricultural 
buildings out of locally grown and sourced materials such as bamboo, coconut, ohia, 
and fan palm thatch.  While utilizing these materials may not offer much in the way of 
cost savings, their use has the potential to make a powerful statement about a new 
regional vernacular architecture that is intimately in tune with its local environment and 
speaks volumes  about sustainability.  
 
Commentary from Peter Barge, former CEO of Jones Lang LaSalle summarizes the 
success of the Green Village concept:  “Being an active permaculture farmer with a 
twenty year background in Asian real estate I was looking for a Bali residence that 
made good real estate investment sense but had a minimal impact on the environment. 
John Hardy’s vision, the creative use of bamboo and the magnificent river and jungle 
setting was an opportunity that will never be replicated.” 46 
 
 
  
                                            
46 "Green School Builds Sustainable Residential Community."  
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Site Planning and Farm Dwelling Placements 
 
As the leading level of analysis, 10,000sf home sites were placed in areas least suited 
for agriculture - on very steep areas with slopes of 15% or more. Wherever possible, 
flatter areas of the site were left open for planting or orchard trees.   
 
The home sites were also located to maximize views to the ocean; hence they were 
placed to avoid any of the large mature banyan trees on the site, and where possible, 
these same trees were used to create privacy buffers between the proposed homes.  
 
Five of the nine homes on the site are placed at higher elevations -  hugging the 125’ 
contour line on the west, and the 140’ contour line on the east. Placing the homes 
higher up exposes them to the trade winds, offers improved ventilation, respite from 
insects, and given the impressive views, generates higher property values.  
 
The site is bisected by the riparian zone into two plots of close to 8 acres each. The 
easternmost parcel contains the existing coconut grove and is envisioned to become 
the heart of agricultural operations. It contains four dwelling sites – two upper and two 
lower. The lower home sites, numbers 1 and 2, are close to the daily operations of the 
farm and are envisioned as Farm Manager’s home site and a second agricultural home 
site. These two plots are to be developed first, and are meant to provide below, or at 
market rate housing for families that will be directly involved with the operations of the 
farm.  
 
The Farm Offices, a Gathering Pavilion and a Flex Space Studio that can be used as a 
classroom, yoga studio, or to host other events are adjacent to the Farm Manager’s 
home. Below the Gathering Pavilion is the Great Lawn, which is envisioned to work in 
conjunction with the Office, Gathering Pavilion and Flex Space Studio to host outdoor 
events such as weddings, movie nights, musical events, community table dinners, and 
community meetings. Additionally, the Great Lawn and the Gathering Pavilion are 
envisioned to work with the natural amphitheatre found at the banyan tree below the 
Farm Manager’s house to support the educational program.  
 
Above the agricultural home sites are Home Sites 3 and 4. These homes are at 140’ 
elevation, and have superb ocean views that stretch to Kaena Point. As probably the 
most valuable locations on the 17 acre parcel, Sites 3 and 4 are envisioned to remain in 
possession of the Judd Family at the end of the development phase.  
 
All of the homes are staggered slightly along the contour lines, allowing the access 
roads to run lateral to the contours such that they can gently channel storm water 
toward potential water storage reservoirs for irrigation. 
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Home Sites five through nine are found on the western side of the site. Home Sites 5 
and 6, the Makai Bunglaows, are imagined to provide market rate housing and be 
offered in the second phase of the development, in years four and six. Above these are 
found the Ocean Vista Home Sites 7, 8 and 9. These sites are envisioned being offered 
in the third and final phase of the development, in years eight and ten, once the orchard 
has gained maturity.  
The main parking structure that can accommodate up to 40 cars is also found at the 
lower level of the west side of the farm. During the planning charette, consensus was 
built around the idea that the entire 17 acre site could be serviced by electric vehicles 
with regular vehicles restricted to accessing the parking structure at the lower portions 
of the site. The benefits gained from this are reduced space required for parking at the 
home sites, reduced potential for theft, and fostering a more tranquil atmosphere.  A 
photovoltaic arbor is planned for the parking structure, designed to provide electricity for 
electric vehicle charging stations.   
 Projected Site Populations 
 
Home 
Site 
Number 
Description 
Rental 
Accommodation 
Adults Children 
Projected Full Time 
Population 
Parking 
Required 
1 Farm Manager Yes 4 3 7 4 
2 Agricultural Home Yes 4 3 7 5 
3 Judd Family 1 Yes 4 2 6 5 
4 Judd Family 2 No 2 2 4 2 
5 Makai Bungalow A Yes 6 1 7 5 
6 Makai Bungalow B Yes 4 3 7 4 
7 Ocean Vista A No 2 2 4 2 
8 Ocean Vista B No 2 2 4 2 
9 Ocean Vista B No 2 2 4 3 
 
 
TOTALS 30 18 52 32 
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 Legal and Financial Organization 
 
In order to fulfill the requirement that Owners of the Farm Dwellings earn income from 
agricultural operations on the property, it is proposed that Waihuena Farm’s agricultural 
operations be established as an independent LLC. Through the purchase of their home 
site, all prospective Owners will become equity participants in “The Farm, LLC”.  
 
The estimated capital budget for clearing, grading, roads, irrigation, plant materials and 
agricultural building construction is projected to be $575,000. This is to be met by 
Hawaii State Agricultural and USDA loans for Beginning Farmers. These will be used  to 
provide $200,000 and $300,000 respectively, at 3% interest over a forty year term, and 
require a 15%, or $75,000 owner’s equity contribution.  
 
Consequently, the equity contribution from each Owner will be  1/8th of $480,000, or 
$60,000, which is the $575,000 start up value of the farm less the owner’s initial equity 
contribution, which is to be valued at $95,000. At the end of five years, or at the date at 
which the orchard operations produce income that is $36,000 in excess of fixed 
operating expenses, the Owners will begin to receive yearly dividends from operations 
equivalent to $4000, or a 6.66% return on equity per household from operations.  
 
The 6.66% return on equity is established through an assessment of current long term 
agricultural leases on Oahu, which values orchard leases at $300 per month per acre, 
or $3600 per year.47  With 10 acres of the 18.01 acres under cultivation on Waihuena 
Farm, the total annual yearly lease rate would be $36,000 per year. Annual lease 
escalations will be in line with Agricultural Price Index (API)  adjustments, and take 
place every five years.  
 
All Owners will have voting rights in “The Farm, LLC”, with a total of 20 voting shares – 
two for to each owner, plus an extra two held by the Judd Family. The board will be 
comprised of five members -  three members from the Judd Family, and two members 
that are elected home owners.  The Farm Manager will receive a yearly salary and be 
placed in control of daily operations, yet be answerable to the Board for the 
performance of the farm.  
  
                                            
47 Current agricultural lease rates on Oahu are $100 per acre, per month, for Vegetable Operations up to 
$600 per acre, per month, for nursery operations. Orchard properties are to be valued somewhere in 
between these two production methods, as fruit crops retail for higher values than vegetable crops, but 
not as high as nursery plants.  
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Chapter Four - Agricultural Analysis  
Having established a draft outline for the housing and legal organization of Waihuena 
Farm, the discussion turns to a three pronged agricultural analysis: first, is the 
presentation of a case study on Ono Farms, an organic fruit farm on Maui with similar 
climatic characteristics to Waihuena Farm; second, it builds upon the site analysis, the 
housing plan, and Ken Love’s masterwork, The Twelve Fruits Project, to propose a 
planting plan for the farm; third, it features a break even analysis based on today’s 
agricultural prices, and the inclusion of restaurant and retail establishments at 
Waihuena, to determine if the farm could meet the income producing criteria necessary 
for an Ag Cluster application.   
Agricultural Case Study: Ono Farms, Kipahulu, Maui 
 
“The Key to or Wealth is our Health” ~ Charles Boerner, President & CEO 
 
Ono Farms is located in Kipahulu, Maui, 52 miles, or approximately a two hour drive 
southeast of the Island’s main airport, Kahalui. Ono Farms was incorporated 35 years 
ago by Charles Boerner and his wife Lilian, but the  Boerner family has been farming 
the acreage since the 1940’s, with four generations having now farmed the land.48 The 
farm is the oldest certified organic farm in the State of Hawaii, and at 275 total acres, 
with between 55 and 65 acres under active cultivation, the farm is one of the biggest 
tropical fruit farms in the State. 
 
The farm lands undulate through a lush valley between 200 and 1000 ft elevation 
situated on the south eastern slopes of Haleakula, or the “House of the Sun”, Volcano. 
The farm is completely off the grid, using solar electricity and propane to power its 
facilities, and it relies upon irrigation from a nearby stream to supplement the 80 inches 
of rain it receives a year.  49 
 
In Hawaiian, the word “ono” means delicious, therefore it is not surprising that the farm 
specializes producing over 75 varieties of exotic topical fruits, as well as coffee and 
cacao. A short list of the crops produced at Ono Farms includes tropical favorites such 
as mango, avocado, and guava, but also includes many exotics such as rambutan, 
lychee, sapote, jackfruit and durian. As a point of pride, Ono is also one of the few farms 
in the State to produce a non genetically modified heirloom version of Hawaiian 
papaya.50 
 
Being certified organic means that Ono farms uses no pesticides on the property. In 
order to improve productivity and to maintain yields, they practice companion planting 
where different plant species grow together symbiotically to ensure each other’s health.   
                                            
48 Chee Tsutsumi, Cheryl. "Ono Organic Farms: Money Does Grow on Trees." Honolulu Star Advertiser.   
49 Steutermann Rogers, Kim. "Ono Farms Delivers on Organic." Ono Farms Delivers on Organic. 
Outrigger Hotels and Resorts 
50 "About ONO Organic Farms." ONO Organic Farms, Maui, Hawaii. 
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Ono farms also focuses on building soil health instead of employing chemicals to control 
weeds. To build soils they employ compost, both regular, as well as vermi-compost and 
fish compost. They also add rock phosphates, calcium amendment, and seaweed in 
order to balance the nutrients available in the soil.  As Lily Boerner says, “In the 
beginning, when the farm was over grazed pasture land, we spread manure and 
mowed. Now  we don’t have to. The soil is healthy.”51   
 
After thirty five years of work, Ono Farms’ owners characterize the farm as a tropical 
fruit forest, that is sustainable within itself, and where a lot of what is produced comes 
up on its own. As for their next venture, the Boerners are looking to start a nursery: “We 
are now to the point where we realize that we have more value in our seeds and root 
stock than we do our food.” 52 
 
 Revenue Diversity 
 
The financial success of the farm rests on the idea of diversity - diverse products and 
diverse services offered through diverse outlets. Growing more than 75 varieties of 
organic tropical fruits at a variety of elevations ensures that there is a year round supply 
of fresh produce for market, while high value products such as coffee, chocolate, jellies, 
jams, and very exotic fruits such as mangosteen and star apple, provide high dollar 
returns per ounce.  
 
To market their products, Ono Farms utilizes both traditional methods including a 
roadside farm stand, farmer’s markets, wholesaling to local grocers (Whole Foods is a 
customer), and more innovative methods such as selling directly to chefs at prominent 
local hotels and restaurants (the Ritz Carlton is a client). 53 The farm also showcases 
their bounty through weekly tours, or “tasting adventures” as they are known, and uses 
their website to reach a wider market for online sales of high value added products such 
as jams, jellies, nut butters coffee and chocolate.   
 
Charles Boerner also provides consulting services on organic farming  to family and 
commercial farms throughout Hawaii, and as a certifying agent for the Hawaii Organic 
Farmers Association, Ono Farms certifies and distributes produce for other Maui 
farmers. As Lily Boerner states,  “We’re really here to help Hawaii’s farmers grow.” 
 
However innovative the revenue sources for the farm become, one cash crops prevails, 
and bananas are the backbone of the farm. Twice weekly, the farm ships out 1000 lbs 
of bananas to Maui and Oahu meaning that “bananas that pay the bills”. 54  
 
 
 
                                            
51 “Ono Farms Delivers on Organic” 
52 Ibid 
53 "Ono Organic Farms: Money Does Grow on Trees."  
54 “Ono Farms Delivers on Organic” 
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The Boerner family achieves this level of output with a full time staff of six and between 
5 to 8 interns.  In addition to providing consulting services and management, Charles 
Boerner helps with harvesting and packaging, while general farm  management is 
conducted by his son Pueuo. Pueo’s wife, Ae attends to customer orders. Lily Boerner 
and daughter, Autumn, direct the farm tours, while Autumn’s husband Michael, serves 
as Sales and Delivery Manager. 
 
Interns are on three month rotations, with an initial six week introduction period. If the 
six week period works out well, they are offered a further six weeks at a $10/hour 
salary. If at the end of the three month period, the intern has created an indispensable 
position for themselves on the farm, they are offered a full time contract and a raise 
commensurate with their position. 
 
 Conclusion 
Ono Farms is a very fruitful case study for Waihuena Farm, as the Boerner family 
possesses a wealth of multi-generational knowledge that they are willing to share with 
the Hawaiian organic farming community.   
 
As an enterprise, Ono Farms is a living example of how an organic  farm can flourish  
through astute management, and an emphasis on creating diverse products and 
revenue streams. Additionally, the  farm’s history provides a telling example of the time 
frame that such a venture requires to mature successfully.   
 
Finally, with respect to the need to produce a detailed agricultural plan for the 
Agricultural Cluster housing permit application, Charles Boerner is an ideal candidate to 
develop the plan. He was the founding president of the Hawaiian Organic Farmers 
Association, and has over 35 years of organic farming knowledge.  Furthermore, should 
the farm choose to incorporate as a non profit entity, Charles Boerner is possessed of a 
wealth of human, financial and agricultural knowledge that would make him a key 
advisor to the board.   
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Agricultural Site Plan 
 
Conceptual organization of the planting on the site starts at the eastern boundary, 
where elevations are higher, and north easterly trade winds are strongest. Guadua 
timber bamboo was selected for this area, as it forms a dense, thorny windrow that  will 
prevent outsiders, dogs and feral pigs from entering the site. Guadua has a five year 
period until maturity, after which it can be harvested for use as a building material in the 
construction of fences and agricultural structures.  
 
Other bamboo species to consider planting in this area are the timber bamboo, 
Bambusa Hirose, whose untreated culms have good resistance against powder post 
beetles. Bambusa Stenostachya is also an ideal clumping bamboo that produces solid 
culms of 1” – 3” diameter which are excellent for a variety of structural and  carpentry 
uses, including trim work. At the base of the bamboo windrow and along the agricultural 
access road, shade loving coffee and cacao trees are proposed.  
 
Upland Food Forest  
 
The upper portions of the site are the windiest, steepest, the most challenging areas to 
irrigate, as well as the most prone to erosion. Therefore, tree crops were selected for 
this area as they require less maintenance than other crops. Species that have higher 
wind tolerance as well as little to no irrigation requirements beyond the predicted rainfall 
for the area were selected.   
 
Following the work of Ken Love and the Twelve Fruits Project, 55 the tropical mainstays 
Mango and Avocado were interspersed in this area with high value fruit trees of Chico 
Zapote, and Red Zapote (Mamey) , and Figs at 30’ centers.  
 
It is envisioned that simultaneously as these upland areas are cleared of invasive 
species (primarily Fiddlewood and Haole Koa), basins to contain soil will be built using 
the plentiful rocks in the area. These basins will form well drained soil pockets for the 
trees, and can be planted with nitrogen fixing ground covers to promote plant growth. 
Papayas or bananas, which last 3-5 years and produce fruit within one year, could be 
initially planted in the tree basins to provide wind shelter for the saplings, to produce 
mulch, and to offer a rapid source of potential income. The papaya and banana trees 
can be removed after 4-5 years, at which time the fruit trees will have come close to 
fruiting. 
 
 
 
 
 
                                            
55 Love, Ken, Richard Bowen, and Kent Flemming. Twelve Fruits With Potential Value-Added and Culinary 
Uses 
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The tree species selected are expected to form 25’-30’ wide canopies at maturity, and 
after 5  years of growth they will provide shade for inter-planting coffee and cacao. The 
intent of this upland area is that after 10 years a multi-tiered  “food forest” will have been 
created. In addition to producing prolific amounts of food, it is intended that this area  
offer a prime zone for walking tours of the farm, and an otherwise tranquil recreation 
area for residents.  
Citrus Groves 
 
Below the home sites, on lands of lesser slope than the food forests above, citrus 
groves are planned. The citrus groves are given wind protection by the windrow and the 
riparian zone, have full sun, good irrigation potential, and areas of deeper soils. 
Potential species could include Kona Lime, Lemons, Oranges, Grapefruit, Pomelos, 
Tangerines, Kumquats, Pomegranate, and Tree Tomato to name a few.  
  
The citrus trees are planted at 20’ centers, and are expected to reach 20’ maximum 
height to facilitate harvesting. This height also permits views across the citrus groves to 
the ocean from the home sites, and being upwind, the fragrances of the flowering 
groves should grace the homes throughout the year. 
Lower Levels 
 
Below the citrus groves the site generally begins to level off, with slopes between five 
and ten percent. This area offers good potential for raised bed vegetable crops, and four 
large 32’ x 60’ vegetable beds have been placed in this area.  
 
As they require constant maintenance and supervision, the vegetable gardens have 
been placed adjacent the main area of farm operations. The Farm Offices, Mechanical 
Shed, tool sheds and Packing Structure are also placed here.  
 
This area is also home to a large existing coconut grove, with 25 or more thriving trees.  
In other parts of the world, cacao is typically planted with coconuts, and it is suggested 
that the coconut grove be expanded to become a major coconut and cacao producing 
area.  
 
Below the coconut grove, at the northern boundary of the site just beyond the event 
lawn,  the slopes level off, and wetter areas with deep clay soils are found. These areas 
are prime for bananas, mountain apples, atemoya, papayas, sugar cane and lilikoi 
(passion fruit).  
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[Insert Ag plan image here] 
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Restaurant / Retail Food Service Outlet  
 
Based on interviews with Louis Coulombe of O’o Farms and Chuck Boerner of Ono 
Farms in Maui, both cite the enormous value of coupling a restaurant, or food service 
outlet  with the farm production.  
 
Reasons for this are:  
• It allows the owners to capture the full value stream of their food product - from 
raw commodity, to value added product, through to service experience. It also 
has the added advantage that owners are able to utilize off grade produce that 
would otherwise be hard to sell in making value added products such as jams, 
sauces, sandwiches, etc. 
 
• The restaurant goes a long way toward creating a destination that draws people 
to the farm, and helps to establish an identity for the farm. Over time, this helps 
to build demand for the farm’s products beyond what would normally occur if the 
farm were to simply wholesale its produce. 
 
• The recognition garnered by the restaurant establishes the farm as a ‘brand’. 
Having an established brand allows the farm to distribute other farms’ products 
under the brand name. This is the strategy employed at both Ono Farms, and 
O’o Farms, where each farm processes, packages and distributes other farmers’ 
produce – from papayas to coffee.   
In the context of Senate Bills 2357 and 2646, which allow retail and food establishments 
to be built in unpermitted structures of up to 1000sf on farms, and in the context of its 
physical location, Waihuena Farm stands to prosper greatly through the construction of 
a food service and retail establishment. Owing to its location adjacent to Pipeline, the 
restaurant would likely have very high foot traffic, especially during the winter season, 
and Pipeline itself lends the farm and its products an immediately recognizable brand to 
associate with.  
 
Additionally, the food service establishment would have little to no competition, as it 
exists in a ‘food desert’ : currently, there are no food establishments with 1.5mi of the 
site, and those that are closest, such as Shark’s Cove Grill, Starbuck’s, and Ted’s 
Bakery do not offer high levels of service, unique experiential qualities, or products 
geared toward the growing market of health focused consumers who desire organic 
products.  
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Potential products to offer could include:  
• Breakfast items: pastries, coffees, breakfast wraps  
• Gelatos, Shave Ice, Chocolate, Specialty Coffees, cold drinks, sodas, 
Sandwiches, etc. 
• Retail goods including honey, jam, jelly, wholesale produce, any other 
imaginable product made from Hawaiian ingredients 
Useful case studies include the Waialua Bakery and Juice Bar in Haleiwa, Ono Gelato 
in Maui and the nearby Kahuku Farms, in Kahuku, Oahu. 
• Mini Case Study - Waialua Bakery: Wailua Bakery has  approximately 1000sf 
interior space, with 25% of the space dedicated to retailing and taking orders, 
25% dedicated to indoor seating, and the remaining 50% dedicated to food 
preparation. Outside, the restaurant features an 8’ wide by 20’ long covered 
patio for guest seating. The menu features homemade sandwiches and bread, 
pastries, smoothies, and fresh juices.  
Observations made on Friday afternoon, July 6th, which might be considered 
prime time saw the average order per person to be $10, with close to 30 orders 
placed within one hour ; observations made on Tuesday afternoon, July 12th, 
which could be considered a low period, saw approximately 10 orders placed 
within a 45 minute period.  
A Food Tractor in the Food Desert 
 
As an interim step toward establishing a full blown retail food service operation, the 
Judd Family may wish to consider building a roadside stand, or a food truck like “Food-
tractor” designed to retail smoothies, ice cream, gelato, sorbet, and  premade 
sandwiches as well as fresh produce to fill in the current food desert.  
 
In order to circumvent permitting issues that require any fixed structure to be set back 
15’-0” from the nearest property line, such a structure would be envisioned as a mobile 
food kiosk, able to be securely parked every night, with operable shutters designed to 
securely enclose the structure and equipment. If it were to retail prepared foods, such a 
structure would need to be permitted by the Department of Health. An approximate 
budget of $15 - 25,000 would likely cover the design, construction, permitting and 
equipment costs.  
Plant Nursery 
 
Additionally, a tree or plant nursery could be ideally situated in this area. As is the case 
with Ono Farms, over time, the most valuable asset developed was its rootstock of 
quality organic plants. Consequently, the nursery has the potential to become a long 
term income generator. Food crops and native Hawaiian plant species used in the 
riparian zone and in the Pupukea Pamalu preserve above the farm could be retailed in 
this area.   
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Agricultural Feasibility Analysis   
 
The following presents a breakeven analysis that was used to determine whether the 
suggested planting densities on the farm would provide sufficient revenue to cover fixed 
costs, make debt service payments and to offer the 6.66% return on equity suggested 
by the legal strategy.  
 
The analysis follows a methodology proscribed by both Ken Love and the University of 
Hawaii College of Tropical Agriculture and Human Resources (CTAHR), in which the 
variable costs of production are subtracted from gross revenue, leaving the gross 
margin. From the gross margin are subtracted the fixed costs of ownership, which 
include salaries, debt service, and return on equity, to leave to leave economic profit, or 
any return above total costs.56 
 
Wherever possible, harvestable yields were garnered from Ken Love’s Twelve Fruits 
Project, and in cases where this was not possible, yields were gained from either 
CTAHR papers or research produced by the Purdue University’s School of Horticulture 
and Landscape Architecture.57 In the case where CTAHR or Purdue data was used, 
yields taken were always low side estimates, given the typically lower yields of organic 
farming relative to conventional fertilizer and pesticide based farming. 
 
Variable cost margins were taken from both Ken Love’s study and from CTAHR reports. 
In cases where data could not be found, industry standard data that assumes 66% of 
costs going to variable costs was inserted. In this case variable costs are include all 
‘growing costs’ , meaning the labor utilized in harvesting, water, fertilizer, pest control 
and market delivery. 
 
In the ‘other’ category, the projected Community Supported Agriculture (CSA) revenues 
were based off an expansion of the existing program at Waihuena Farm, and the 
revenues estimated from the food and retail operations were based upon market rate 
rents for similar establishments on the North Shore.58 
 
Estimated long term operating costs were based on the following:  
• Projected staffing requirements for the agricultural and retail operations 
• Debt service payments pertaining  to “Beginning Farmer” Loans currently 
available from the USDA and the State of Hawaii for the construction of roads, 
the irrigation system and processing facilities 59  
• A weekly O&M budget of $500  
• A yearly lease payment of $36,000, alternatively viewed as a 6.7% return on 
equity to home owners. 
                                            
56 Twelve Fruits With Potential Value-Added and Culinary Uses 
57 NewCROP Search Engine. Purdue Horticulture and Landscape Architecture 
58 Hollier, Dennis. "Negotiating Haleiwa's Future." Hawaii Business. N.p., July 2012.  
59 New Farmer Loan Fact Sheet”. Hawaii Department of Agriculture, June 2009 ; "Beginning Farmers and 
Ranchers Loans." Farm Loan Programs. United States Department of Agriculture  
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Chapter Five - Financial Strategy 
 Building Value Organically 
 
Having completed a basic break even analysis that proves the farm could be profitable 
at maturity, the financial strategy for developing the lands at Waihuena Farm attempts 
to reconcile two very different and competing needs -  the first being that the farm has a 
10 year estimated lead period until it begins to produce profits, and the second being 
the need to make mortgage payments on the land purchase.  
 
The first need is aptly described by the proverb, “The best time to plant a tree was 
twenty years ago, the second best time is now”. Orchards have a long lead time until 
they begin producing, with many trees requiring 4 to 5 five years to maturity, and in 
some cases 10 years.  
 
The second major financial need arises out of the realities of debt financing on the land. 
Based on a $5M purchase price, with a $2M down payment (60% LTV) , a 5.5% interest 
rate, and a ten year balloon payment, yearly interest payments are anticipated to be 
$165,000 per year. 60 
 
Given the need for skilled labor and management expertise in the founding of the 
orchard, and realizing that agricultural production will neither begin for 4 years (or be 
financially self sustainable until approximately year 10), nor be able to provide the 
$165,000 net profits per year needed to finance the property mortgage,  a strategy 
which sees the organic orchard as being a major value producing  residential amenity is 
proposed.  
 
This strategy proposes  that during the initial six years of the orchard’s growth, one 
home site is sold every two years at market rate, or below, to provide for both that and 
the next year’s capital  improvements and agricultural operating expenses.   
 
After 10 years, at which point the orchard reaches maturity, it provides an amenity like 
none other – a lush, bountiful, chemical free environment that supports the development 
a strong local community - in a location like none other.   
 
Consequently, after 10 years of investing in agriculture, infrastructure and amenities, the 
value of the upper level view lots should have appreciated smartly, and provides the 
capital necessary to accomplishing the long term goals set out in the March 2012 
planning charette.   
 
  
                                            
60 It is proposed that the current $3.68M outstanding on the property today be carried with interest only payments 
until the end of 2015, at which point a further $680,000 be put down on the property, and a $3M mortgage be taken 
out. A balloon payment mortgage is suggested as the yearly annual costs of the mortgage are $30,000 less than an 
equivalent 30 year loan at 5%. 
84 
 
Phasing Strategy 
 
 Calendar Years 2014 – 2015, Agricultural Phase; Orchard Years 1 & 2 
 
In years one it is proposed that the Owners source a $200,000 Hawaii State Agricultural 
loan and a $300,000 USDA loan to finance the start up costs of the farm - road 
construction, irrigation system installation, plant materials, agricultural buildings, as well 
as O&M costs for 2015. The water system servicing the site will also be upgraded at the 
same time as the irrigation system is installed.61 
 
These loans require a 15% equity contribution, or $75,000, which will be put toward the 
land clearing expenses, and includes the $300 SMA permit application for road building.  
  
 Calendar Year 2015, Start Phase 1 ; Orchard Year 2, Real Estate Year 0 
 
It is proposed that the outstanding balance on the property be brought down to $3M 
through an owner’s equity contribution, and a 10 year, $3M balloon payment loan be 
taken on the property.  
 
Given the need for specialized expertise and full time management at the farm, it is 
proposed that Home Site 1 be offered to the Farm Manager for a value of $510,000.  Of 
the $510,000, $400,000 is to be accepted in cash, and the remaining $110,000 is to be 
accepted in return for one year of uncompensated salary plus a $60,000 equity 
contribution towards farm ownership.62  
 
In order to avoid either increasing the permitted housing density on the property, or 
having to demolish one of the existing homes, it is proposed that an existing home be 
relocated to Home Site 1 to serve as the Farm Manager’s home. Provided the transfer 
of ownership is accomplished through a CPR division of the property, this can be 
accomplished without having to subdivide the property or incurring the need for a SMA 
permit. 
 
The Farm Manager will be responsible for relocation costs, which are estimated to be in 
the range of $100,000. At a total cash price of $510,000, the offer of a home plus a 
guaranteed job and an equity interest in an organic farm should act as a very large 
incentive to  attracting a qualified manager to the property. This offer should be seen as 
contributing toward the Owner’s goal of providing affordable housing on the property, as 
well as providing a means by which to have a full time manager fully invested in the 
performance of the orchard and farm operations.  
                                            
61 Based on the site population and water use estimates provided by Lauren Roth of Roth Ecological 
Design International, the site cannot sustain itself purely through catchment alone, therefore it will require 
an upgraded water service.  
62 The $510,000 purchase price on the Farm Manager’s lot is based on a valuation of comparable home 
sites currently offered for sale by Sotheby’s Realty at The Bluffs at Waimea development:  
http://www.sothebysrealty.com/eng/sales/detail/180-l-601-4332569/bluffs-at-waimea-lot-21-haleiwa-hi-
96712  
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 Calendar Year 2017, End Phase 1; Orchard Year 4, Real Estate Year 2  
 
In 2017, it is estimated that the farm begins to produce $36,000 in revenue from banana 
and papaya sales, however it is still far from being solvent. The $400,000 provided by 
the sale of the Farm Manager’s home site in 2015 covers the agricultural operating 
expenses and real estate debt service payments for 2015 and 2016; and to continue 
funding these obligations in 2017 and 2018, it is proposed that Home Site 2 be sold at a 
$665,000 valuation.  
 
After two years of work on agricultural improvements, including road construction, 
irrigation and plant material installation, this $665,000 valuation represents slightly more 
than a 12.5% compound annual growth rate (CAGR) in property values, but is still less 
than the current market value of similarly priced properties at the Bluffs at Waimea, a 21 
lot residential subdivision located 2.5mi west of Waihuena .63  
 
Consequently, it is proposed that Home Site 2 be seen as providing further market rate 
housing, and that a second existing home be relocated to this area. This could be done 
without  having to subdivide the property or requiring a SMA permit, as the size of the 
property permits the existence of two homes. 
 
Additionally, the $665,000 received provides the estimated $70,000 necessary for the 
SMA permit application required to launch the Ag Cluster development. The application 
process should be launched in 2017, and is anticipated be completed by mid 2018 at 
the latest. Strategically, the application is very likely to be accepted at this time as the 
Judd Family has already invested substantial time, money and effort into developing the 
agricultural potential of the property, and their intentions should be well received by both 
the City Council and the local community. 
 
As the SMA permit application requires that the majority of the work for the Ag Cluster 
permit be completed, an additional  $75,000 will be required to fund this obligation. This 
cannot be supported by the sales price of Home Site 2, and therefore will require a 
further equity contribution by the Owner; however home sales in 2019 are projected to 
reimburse the Owner for this cost.  
 
  
  
                                            
63 http://bluffsatwaimea.com/ 
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 Calendar Year 2019, Start Phase 2 ; Orchard Year 6, Real Estate Year 4 
 
After four years of labor, plus a successful SMA and Ag Cluster Application, Waihuena 
Farm is fully entitled, and is fully planted out with fruit trees.  
 
Owing to the nature of the improvements, the value of the home sites will have  
appreciated, and the sale of Home Site 5 is proposed for a $819,342 valuation. This 
price is in line with what is currently offered at the Bluffs at Waimea, and represents a 
12.5% CAGR from the initial $510,000 lot valuation.   
 
As in previous years, the funds received can be used to pay agricultural operating 
expenses and to make debt service payments for this and the following year. 
Additionally, they provide $150,000 for the construction of the Farm Offices, and return 
the $75,000 Ag Cluster fee to the owner.  
 
 Calendar Year 2021, End Phase 2 ; Orchard Year 8, Real Estate Year 6 
 
By this point, the orchard has begun producing, and Home Site 6 should be offered for 
sale at a suggested valuation of $1,041,579, or a 12.5% CAGR based on the initial 
$510,000 valuation. Based on sales comparables, this price is in line with what is 
currently offered at the Bluffs at Waimea. 
 
As before, the funds received from this sale provide for agricultural operating expenses 
and debt service, with the surplus being used to fund the shell construction of the 
parking facilities (no PV installation), as well as the Gathering Pavilion and the Flex 
Space Studio.   
 
 Calendar Year 2023, Start Phase 3 ; Orchard Year 10, Real Estate Year 8 
 
Based on an approximately 17-20 year real estate cycle, with 2011 as the low point, 
home values should be near peak levels, and the orchard is now fully mature. At this 
point the full meaning of the phrase “Growing Value Organically” is realized, as there is 
nothing else similar to Waihuena Farm in the world – a fully organic farm and 
sustainable living center located at a world surf epicenter.  
 
Home Site Seven should be offered for sale at $1,499,873 in this year, reflecting a 20% 
CAGR from 2021, and a jump to luxury pricing levels comparable with Home Sites now 
being offered at Kukui’ula, the luxury master planned community on Kauai.64 Potential 
buyers would include high net worth individuals from the surf community, or corporate 
clients such as Billabong, Volcom, Hurley, Quiksilver, Sony, ESPN, etc. 
  
                                            
64 Kukui'ula Property List. Kukui'ula.com 
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In this year, the farm is projected to cover its own operating expenses, and  proceeds 
from the sales of Home Sites 7 may be used to provide for the PV installation on the 
parking structure, as well as to fund slightly more than $1M in anticipated construction 
costs for the retail food establishment, the food processing area and the office space 
planned for the base of the 3.2 acre site. 
  
 Calendar Year 2025, End Phase 3 ; Orchard Year 12, Real Estate Year Ten 
 
In this year the $3M balloon mortgage payment comes due, and Home Sites 8 &  9 are 
offered for sale, at $2,159,817 each, representing a further 20% CAGR on home site 
valuations. This valuation places the home sites at the upper end of the price spectrum 
at Kukui’ula, however as these are the last two remaining home sites in the 
development, and given their unique views it is easily imaginable that they will 
command these prices.  
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Financial Scenario Analysis  
As presented in the Base Case  development proforma, the projected Internal Rate of 
Return is 10.61%, when the reversion values Home Sites 3 & 4, as well as the office 
and retail spaces at the 3.2 acre site are included.  
 
This scenario enables the creation of a sustainable living demonstration center, and 
offers the Judd Family control of Home Sits 3 & 4,  the office and retail spaces planned 
for the 3.2 acre site, as well as a controlling interest in the organic farm, and the benefits 
of having a master planned community adjacent to their 3.2 acre site.  
 
It should be noted that ancillary revenues coming from hosting weddings, events and 
operating the restaurant have not been tabulated, as in depth studies of these markets 
have not been completed. Therefore, the 10.61% projected IRR could be at least 0.5% 
on the low side.  
 
Nonetheless, the 10.61% IRR presented in the base case is low for a speculative land 
development project, therefore three alternate scenarios were investigated. Scenario 2 
proposes lowering the purchase price to $3.75 M in order to achieve 15.35% IRR which 
would be considered within the lower range of risk adjusted returns for such a project.   
 
Scenario 3 leaves the $5M purchase price intact, but proposes a more aggressive 
pricing strategy. This strategy sees 12.5% CAGR during Phase One, and 20% CAGR 
during Phases Two and Three, and yields an IRR of 16.20%. This pricing is within 
current market ranges at all stages except for year 10, or the final half of phase three, 
where the home sites would have a 47% premium over the most expensive home site 
currently offered at Kukui’ula.   
 
Two salient factors must be taken into account with the use of Kukui’ula as a pricing 
comparison however: of the home sites listed for sale, none has the same proximity to 
the ocean, or uninterrupted ocean views similar to what is being offered Waihuena - 
only Home Site #59 is close.  Add to this is the fact that Home Sites 8 & 9 would be the 
final lots for sale in Waihuena, and they would likely sell at premiums due to their 
scarcity. Factoring in gains from cyclical appreciation, and the price premiums 
commanded by Home Sites 8 & 9 could be viewed as reasonable projections. 
 
Finally, Scenario Four proposes the aggressive pricing strategy along with a reduced 
$4.75M purchase price, to yield a 17.10% IRR, which is within the range of returns 
currently sought by Wall Street private equity firms engaged in speculative land 
development.       
94 
 
  
95 
 
   
  W
A
IH
U
EN
A
 F
A
RM
 P
RO
JE
CT
ED
 S
A
LE
S 
PR
IC
ES
 - 
12
.5
 %
 C
A
G
R 
in
 P
ha
se
 1
 &
 2
,  
20
%
 in
 P
ha
se
 3
Ph
as
e 
O
ne
Ph
as
e 
Tw
o
Ph
as
e 
Th
re
e
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22
20
23
20
24
20
25
Fa
rm
 M
gr
's
 
Si
te
 T
w
o
Si
te
 F
iv
e 
Si
te
 S
ix
Si
te
 7
Si
te
s 
8,
9
51
0,
00
0
   
   
   
   
66
5,
00
0
   
   
   
   
81
9,
34
2
   
   
   
   
1,
04
1,
57
9
   
   
   
1,
49
9,
87
3
   
   
   
2,
15
9,
81
7
   
   
   
   
   
   
   
 
47
3,
67
1
   
   
   
   
58
2,
17
6
   
   
   
   
67
6,
11
9
   
   
   
   
81
0,
16
9
   
   
   
   
1,
09
9,
67
3
   
   
   
1,
49
2,
62
8
   
   
   
   
   
   
   
 
47
.3
7
   
   
   
   
   
 
58
.2
2
   
   
   
   
   
 
67
.6
1
   
   
   
   
   
 
81
.0
2
   
   
   
   
   
 
10
9.
97
   
   
   
   
  
14
9.
26
   
   
   
   
   
   
   
   
   
CU
RR
EN
T 
CO
M
PA
RA
BL
E 
SA
LE
S 
PR
IC
ES
Th
e 
Bl
uf
fs
 a
t 
W
ai
m
ea
 H
om
e 
Si
te
s
Lo
t S
iz
e
Pr
ic
e 
Pr
ic
e 
/ 
SF
Ku
ku
i'u
la
 H
om
e 
Si
te
s
Lo
t S
iz
e
Pr
ic
e 
Pr
ic
e 
/ 
SF
61
-1
02
8 
Tu
tu
 P
la
ce
, L
ot
 3
7,
50
0
58
7,
00
0
78
#5
9 
M
AH
U
A 
ST
RE
ET
10
,1
26
$1
,3
25
,0
00
13
0.
85
61
-1
01
6 
Tu
tu
 P
la
ce
, L
ot
 5
7,
50
0
58
9,
50
0
79
#6
1 
M
AH
U
A 
ST
RE
ET
12
,7
63
$1
,5
00
,0
00
11
7.
53
61
-1
01
0 
Tu
tu
 P
la
ce
, L
ot
 6
7,
50
0
59
3,
00
0
79
#7
2 
U
LU
W
EH
I S
TR
EE
T
11
,8
58
$1
,4
00
,0
00
11
8.
06
A
ve
ra
ge
78
.6
4
#7
5 
U
LU
W
EH
I S
TR
EE
T
11
,1
70
$1
,1
25
,0
00
10
0.
72
A
ve
ra
ge
11
6.
79
   
W
A
IH
U
EN
A
 F
A
RM
 P
RO
JE
CT
ED
 S
A
LE
S 
PR
IC
ES
 - 
12
.5
%
 C
A
G
R 
Ph
as
e 
1,
 2
0%
 C
A
G
R 
in
 P
ha
se
 2
 &
 3
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22
20
23
20
24
20
25
Fa
rm
 M
gr
's
 
Si
te
 T
w
o
Si
te
 F
iv
e 
Si
te
 S
ix
Si
te
 7
Si
te
s 
8,
9
51
0,
00
0
   
   
   
   
66
5,
00
0
   
   
   
   
93
0,
77
6
   
   
   
   
1,
34
0,
31
7
   
   
   
1,
93
0,
05
6
   
   
   
2,
77
9,
28
1
   
   
   
   
   
   
   
 
47
3,
67
1
   
   
   
   
58
2,
17
6
   
   
   
   
76
8,
07
4
   
   
   
   
1,
04
2,
53
6
   
   
   
1,
41
5,
07
4
   
   
   
1,
92
0,
73
3
   
   
   
   
   
   
   
 
47
.3
7
   
   
   
   
   
 
58
.2
2
   
   
   
   
   
 
76
.8
1
   
   
   
   
   
 
10
4.
25
   
   
   
   
  
14
1.
51
   
   
   
   
  
19
2.
07
   
   
   
   
   
   
   
   
   
20
12
 P
ric
e 
/ 
SF
Ph
as
e
Ye
ar
Pr
op
er
ty
 fo
r S
al
e
Pr
oj
ec
te
d 
Sa
le
s 
Pr
ic
e
Sa
le
s 
Pr
ic
e 
($
 2
01
2)
Ph
as
e
Ph
as
e 
O
ne
Ph
as
e 
Tw
o
Ph
as
e 
Th
re
e
Ye
ar
Pr
op
er
ty
 fo
r S
al
e
Pr
oj
ec
te
d 
Sa
le
s 
Pr
ic
e
Sa
le
s 
Pr
ic
e 
($
 2
01
2)
20
12
 P
ric
e 
/ 
SF
96 
 
  
W
ai
hu
en
a 
Fa
rm
 D
ev
el
op
m
en
t P
ro
fo
rm
a 
; S
ce
na
ri
o 
2 
- $
3.
75
M
 P
ur
ch
as
e 
Pr
ic
e
O
rc
ha
rd
1
2
3
4
5
6
7
8
9
10
11
12
Re
al
 E
st
at
e
-1
0
1
2
3
4
5
6
7
8
9
10
Ca
le
nd
ar
20
14
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22
20
23
20
24
20
25
   
A
gr
ic
ul
tu
ra
l S
ou
rc
es
A
G
 In
co
m
e
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
36
,0
00
   
   
   
   
  
72
,0
00
   
   
   
   
  
10
8,
00
0
   
   
   
   
16
2,
00
0
   
   
   
   
28
7,
67
1
   
   
   
   
41
3,
34
2
   
   
   
   
53
9,
01
3
   
   
   
   
66
4,
68
4
   
   
   
   
79
0,
35
5
   
   
   
   
   
   
U
SD
A
  /
 S
ta
te
 L
oa
ns
20
0,
00
0
   
   
   
   
30
0,
00
0
   
   
   
   
Fa
rm
 E
qu
ity
 fr
om
 L
an
d 
Sa
le
s
-
   
   
   
   
   
   
  
60
,0
00
   
   
   
   
  
-
   
   
   
   
   
   
  
TO
TA
L 
SO
U
RC
ES
20
0,
00
0
   
   
   
   
36
0,
00
0
   
   
   
   
-
   
   
   
   
   
   
  
36
,0
00
   
   
   
   
  
72
,0
00
   
   
   
   
  
10
8,
00
0
   
   
   
   
16
2,
00
0
   
   
   
   
28
7,
67
1
   
   
   
   
41
3,
34
2
   
   
   
   
53
9,
01
3
   
   
   
   
66
4,
68
4
   
   
   
   
79
0,
35
5
   
   
   
   
   
   
   
A
gr
ic
ul
tu
ra
l U
se
s
Co
ns
tr
uc
ti
on
Cl
ea
rin
g
75
,0
00
   
   
   
   
  
Ro
ad
s
20
0,
00
0
   
   
   
   
Ir
rig
at
io
n
17
5,
00
0
   
   
   
   
Pl
an
t M
at
er
ia
ls
50
,0
00
   
   
   
   
  
A
g 
Bu
ild
in
gs
25
,0
00
   
   
   
   
  
Va
ria
bl
e 
Co
st
s
18
,0
00
   
   
   
   
  
18
,0
00
   
   
   
   
  
36
,0
00
   
   
   
   
  
54
,0
00
   
   
   
   
  
81
,0
00
   
   
   
   
  
14
3,
83
6
   
   
   
   
20
6,
67
1
   
   
   
   
26
9,
50
7
   
   
   
   
33
2,
34
2
   
   
   
   
39
5,
17
8
   
   
   
   
   
   
Fi
xe
d 
Co
st
s
Sa
la
rie
s
50
,0
00
   
   
   
   
  
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
12
7,
52
0
   
   
   
   
12
7,
52
0
   
   
   
   
18
9,
01
4
   
   
   
   
18
9,
01
4
   
   
   
   
22
8,
15
7
   
   
   
   
22
8,
15
7
   
   
   
   
   
   
O
&
M
26
,0
00
   
   
   
   
  
26
,7
80
   
   
   
   
  
27
,5
83
   
   
   
   
  
28
,4
11
   
   
   
   
  
29
,2
63
   
   
   
   
  
30
,1
41
   
   
   
   
  
31
,0
45
   
   
   
   
  
31
,9
77
   
   
   
   
  
32
,9
36
   
   
   
   
  
33
,9
24
   
   
   
   
  
34
,9
42
   
   
   
   
   
   
  
Le
as
e 
Pa
ym
en
ts
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
42
,9
86
   
   
   
   
  
42
,9
86
   
   
   
   
   
   
  
A
G
 D
eb
t S
er
vi
ce
-
   
   
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
   
   
  
TO
TA
L 
U
SE
S
27
5,
00
0
   
   
   
   
34
7,
63
1
   
   
   
   
17
6,
41
1
   
   
   
   
17
7,
21
5
   
   
   
   
19
6,
04
2
   
   
   
   
21
4,
89
4
   
   
   
   
26
0,
29
2
   
   
   
   
32
4,
03
2
   
   
   
   
44
9,
29
3
   
   
   
   
51
3,
08
8
   
   
   
   
65
9,
04
0
   
   
   
   
72
2,
89
4
   
   
   
   
   
   
(i)
   
A
gr
ic
ul
tu
ra
l E
qu
it
y 
Ba
la
nc
e 
-7
5,
00
0
12
,3
69
-1
76
,4
11
-1
41
,2
15
-1
24
,0
42
-1
06
,8
94
-9
8,
29
2
-3
6,
36
1
-3
5,
95
1
25
,9
26
5,
64
4
67
,4
62
  R
ea
l E
st
at
e 
So
ur
ce
s
Lo
an
 P
ro
ce
ed
es
2,
25
0,
00
0
   
   
   
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
   
   
  
La
nd
 S
al
es
51
0,
00
0
   
   
   
   
66
5,
00
0
   
   
   
   
81
9,
34
2
   
   
   
   
1,
04
1,
57
9
   
   
   
1,
49
9,
87
3
   
   
   
4,
31
9,
63
5
   
   
   
   
   
Re
ve
rs
io
n 
Va
lu
es
4,
44
7,
95
3
   
   
   
   
   
TO
TA
L 
SO
U
RC
ES
2,
76
0,
00
0
   
   
   
-
   
   
   
   
   
   
  
66
5,
00
0
   
   
   
   
-
   
   
   
   
   
   
  
81
9,
34
2
   
   
   
   
-
   
   
   
   
   
   
  
1,
04
1,
57
9
   
   
   
-
   
   
   
   
   
   
  
1,
49
9,
87
3
   
   
   
-
   
   
   
   
   
   
  
8,
76
7,
58
8
   
   
   
   
  
  R
ea
l E
st
at
e 
U
se
s La
nd
 P
ur
ch
as
e
3,
75
0,
00
0
   
   
   
W
at
er
 U
pg
ra
de
70
,0
00
   
   
   
   
  
SM
A
 P
er
m
it
70
,0
00
   
   
   
   
  
A
g 
Cl
us
te
r P
er
m
it
75
,0
00
   
   
   
   
  
Fa
rm
 O
ff
ic
es
15
0,
00
0
   
   
   
   
Pa
rk
in
g 
St
ru
ct
ur
e
10
0,
00
0
   
   
   
   
15
0,
00
0
   
   
   
   
M
ee
tin
g 
Pa
vi
lli
on
 
20
0,
00
0
   
   
   
   
Fl
ex
 S
pa
ce
 S
tu
di
o 
/ 
Cl
as
sr
oo
m
25
3,
35
4
   
   
   
   
Re
ta
il 
Fo
od
 S
er
vi
ce
 /
 P
ro
du
ct
io
n 
/ 
O
ff
ic
e
1,
00
7,
93
7
   
   
   
D
eb
t S
er
vi
ce
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
   
   
Sa
le
s 
Co
m
m
is
io
ns
 (5
%
)
40
,9
67
   
   
   
   
  
52
,0
79
   
   
   
   
  
74
,9
94
   
   
   
   
  
43
8,
37
9
   
   
   
   
   
   
Lo
an
 R
ep
ay
m
en
t
3,
00
0,
00
0
   
   
   
   
   
TO
TA
L 
U
SE
S
3,
82
0,
00
0
   
   
   
12
3,
75
0
   
   
   
   
26
8,
75
0
   
   
   
   
12
3,
75
0
   
   
   
   
31
4,
71
7
   
   
   
   
12
3,
75
0
   
   
   
   
72
9,
18
3
   
   
   
   
12
3,
75
0
   
   
   
   
1,
35
6,
68
1
   
   
   
12
3,
75
0
   
   
   
   
3,
56
2,
12
9
   
   
   
   
  
(ii
)
  R
ea
l E
st
at
e 
Eq
ui
ty
 B
al
an
ce
0
-1
,0
60
,0
00
-1
23
,7
50
39
6,
25
0
-1
23
,7
50
50
4,
62
5
-1
23
,7
50
31
2,
39
6
-1
23
,7
50
14
3,
19
2
-1
23
,7
50
5,
20
5,
45
8
(i+
ii)
  A
G
 +
 R
E 
Eq
ui
ty
 B
al
an
ce
-7
5,
00
0
-1
,0
47
,6
31
-3
00
,1
61
25
5,
03
5
-2
47
,7
92
39
7,
73
1
-2
22
,0
42
27
6,
03
4
-1
59
,7
01
16
9,
11
8
-1
18
,1
06
5,
27
2,
92
0
IR
R 
Ca
lc
-7
5,
00
0
-1
,3
47
,7
92
-
   
   
   
   
   
   
  
7,
24
3
-
   
   
   
   
   
   
  
17
5,
68
8
0
11
6,
33
4
0
51
,0
12
0
5,
27
2,
92
0
IR
R
15
.3
5%
98 
 
  
W
ai
hu
en
a 
Fa
rm
 D
ev
el
op
m
en
t P
ro
fo
rm
a 
- S
ce
na
ri
o 
3 
O
rc
ha
rd
1
2
3
4
5
6
7
8
9
10
11
12
Re
al
 E
st
at
e
-1
0
1
2
3
4
5
6
7
8
9
10
Ca
le
nd
ar
20
14
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22
20
23
20
24
20
25
   
A
gr
ic
ul
tu
ra
l S
ou
rc
es
A
G
 In
co
m
e
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
36
,0
00
   
   
   
   
  
72
,0
00
   
   
   
   
  
10
8,
00
0
   
   
   
   
16
2,
00
0
   
   
   
   
28
7,
67
1
   
   
   
   
41
3,
34
2
   
   
   
   
53
9,
01
3
   
   
   
   
66
4,
68
4
   
   
   
   
79
0,
35
5
   
   
   
   
   
   
U
SD
A
  /
 S
ta
te
 L
oa
ns
20
0,
00
0
   
   
   
   
30
0,
00
0
   
   
   
   
Fa
rm
 E
qu
ity
 fr
om
 L
an
d 
Sa
le
s
-
   
   
   
   
   
   
  
60
,0
00
   
   
   
   
  
-
   
   
   
   
   
   
  
TO
TA
L 
SO
U
RC
ES
20
0,
00
0
   
   
   
   
36
0,
00
0
   
   
   
   
-
   
   
   
   
   
   
  
36
,0
00
   
   
   
   
  
72
,0
00
   
   
   
   
  
10
8,
00
0
   
   
   
   
16
2,
00
0
   
   
   
   
28
7,
67
1
   
   
   
   
41
3,
34
2
   
   
   
   
53
9,
01
3
   
   
   
   
66
4,
68
4
   
   
   
   
79
0,
35
5
   
   
   
   
   
   
   
A
gr
ic
ul
tu
ra
l U
se
s
Co
ns
tr
uc
ti
on
Cl
ea
rin
g
75
,0
00
   
   
   
   
  
Ro
ad
s
20
0,
00
0
   
   
   
   
Ir
rig
at
io
n
17
5,
00
0
   
   
   
   
Pl
an
t M
at
er
ia
ls
50
,0
00
   
   
   
   
  
A
g 
Bu
ild
in
gs
25
,0
00
   
   
   
   
  
Va
ria
bl
e 
Co
st
s
18
,0
00
   
   
   
   
  
18
,0
00
   
   
   
   
  
36
,0
00
   
   
   
   
  
54
,0
00
   
   
   
   
  
81
,0
00
   
   
   
   
  
14
3,
83
6
   
   
   
   
20
6,
67
1
   
   
   
   
26
9,
50
7
   
   
   
   
33
2,
34
2
   
   
   
   
39
5,
17
8
   
   
   
   
   
   
Fi
xe
d 
Co
st
s
Sa
la
rie
s
50
,0
00
   
   
   
   
  
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
12
7,
52
0
   
   
   
   
12
7,
52
0
   
   
   
   
18
9,
01
4
   
   
   
   
18
9,
01
4
   
   
   
   
22
8,
15
7
   
   
   
   
22
8,
15
7
   
   
   
   
   
   
O
&
M
26
,0
00
   
   
   
   
  
26
,7
80
   
   
   
   
  
27
,5
83
   
   
   
   
  
28
,4
11
   
   
   
   
  
29
,2
63
   
   
   
   
  
30
,1
41
   
   
   
   
  
31
,0
45
   
   
   
   
  
31
,9
77
   
   
   
   
  
32
,9
36
   
   
   
   
  
33
,9
24
   
   
   
   
  
34
,9
42
   
   
   
   
   
   
  
Le
as
e 
Pa
ym
en
ts
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
42
,9
86
   
   
   
   
  
42
,9
86
   
   
   
   
   
   
  
A
G
 D
eb
t S
er
vi
ce
-
   
   
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
   
   
  
TO
TA
L 
U
SE
S
27
5,
00
0
   
   
   
   
34
7,
63
1
   
   
   
   
17
6,
41
1
   
   
   
   
17
7,
21
5
   
   
   
   
19
6,
04
2
   
   
   
   
21
4,
89
4
   
   
   
   
26
0,
29
2
   
   
   
   
32
4,
03
2
   
   
   
   
44
9,
29
3
   
   
   
   
51
3,
08
8
   
   
   
   
65
9,
04
0
   
   
   
   
72
2,
89
4
   
   
   
   
   
   
(i)
   
A
gr
ic
ul
tu
ra
l E
qu
it
y 
Ba
la
nc
e 
-7
5,
00
0
12
,3
69
-1
76
,4
11
-1
41
,2
15
-1
24
,0
42
-1
06
,8
94
-9
8,
29
2
-3
6,
36
1
-3
5,
95
1
25
,9
26
5,
64
4
67
,4
62
  R
ea
l E
st
at
e 
So
ur
ce
s
Lo
an
 P
ro
ce
ed
es
3,
00
0,
00
0
   
   
   
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
   
   
  
La
nd
 S
al
es
50
0,
00
0
   
   
   
   
66
5,
00
0
   
   
   
   
93
0,
77
6
   
   
   
   
1,
34
0,
31
7
   
   
   
1,
93
0,
05
6
   
   
   
5,
55
8,
56
2
   
   
   
   
   
Re
ve
rs
io
n 
Va
lu
es
5,
68
6,
88
0
   
   
   
   
   
TO
TA
L 
SO
U
RC
ES
3,
50
0,
00
0
   
   
   
-
   
   
   
   
   
   
  
66
5,
00
0
   
   
   
   
-
   
   
   
   
   
   
  
93
0,
77
6
   
   
   
   
-
   
   
   
   
   
   
  
1,
34
0,
31
7
   
   
   
-
   
   
   
   
   
   
  
1,
93
0,
05
6
   
   
   
-
   
   
   
   
   
   
  
11
,2
45
,4
41
   
   
   
   
  R
ea
l E
st
at
e 
U
se
s La
nd
 P
ur
ch
as
e
5,
00
0,
00
0
   
   
   
W
at
er
 U
pg
ra
de
70
,0
00
   
   
   
   
  
SM
A
 P
er
m
it
70
,0
00
   
   
   
   
  
A
g 
Cl
us
te
r P
er
m
it
75
,0
00
   
   
   
   
  
Fa
rm
 O
ff
ic
es
15
0,
00
0
   
   
   
   
Pa
rk
in
g 
St
ru
ct
ur
e
10
0,
00
0
   
   
   
   
15
0,
00
0
   
   
   
   
G
at
he
rin
g 
Pa
vi
lli
on
 
20
0,
00
0
   
   
   
   
Fl
ex
 S
pa
ce
 S
tu
di
o 
/ 
Cl
as
sr
oo
m
25
3,
35
4
   
   
   
   
Re
ta
il 
Fo
od
 S
er
vi
ce
 /
 P
ro
du
ct
io
n 
/ 
O
ff
ic
e
1,
00
7,
93
7
   
   
   
D
eb
t S
er
vi
ce
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
   
   
Sa
le
s 
Co
m
m
is
io
ns
 (5
%
)
46
,5
39
   
   
   
   
  
67
,0
16
   
   
   
   
  
96
,5
03
   
   
   
   
  
56
2,
27
2
   
   
   
   
   
   
Lo
an
 R
ep
ay
m
en
t
3,
00
0,
00
0
   
   
   
   
   
TO
TA
L 
U
SE
S
5,
07
0,
00
0
   
   
   
16
5,
00
0
   
   
   
   
31
0,
00
0
   
   
   
   
16
5,
00
0
   
   
   
   
36
1,
53
9
   
   
   
   
16
5,
00
0
   
   
   
   
78
5,
37
0
   
   
   
   
16
5,
00
0
   
   
   
   
1,
41
9,
44
0
   
   
   
16
5,
00
0
   
   
   
   
3,
72
7,
27
2
   
   
   
   
  
(ii
)
  R
ea
l E
st
at
e 
Eq
ui
ty
 B
al
an
ce
0
-1
,5
70
,0
00
-1
65
,0
00
35
5,
00
0
-1
65
,0
00
56
9,
23
7
-1
65
,0
00
55
4,
94
7
-1
65
,0
00
51
0,
61
6
-1
65
,0
00
7,
51
8,
16
9
(i+
ii)
  A
G
 +
 R
E 
Eq
ui
ty
 B
al
an
ce
-7
5,
00
0
-1
,5
57
,6
31
-3
41
,4
11
21
3,
78
5
-2
89
,0
42
46
2,
34
2
-2
63
,2
92
51
8,
58
6
-2
00
,9
51
53
6,
54
2
-1
59
,3
56
7,
58
5,
63
1
IR
R 
Ca
lc
-7
5,
00
0
-1
,8
99
,0
42
-
   
   
   
   
   
   
  
-7
5,
25
7
-
   
   
   
   
   
   
  
19
9,
05
0
0
31
7,
63
5
0
37
7,
18
5
0
7,
58
5,
63
1
IR
R
16
.2
0%
100 
 
  
W
ai
hu
en
a 
Fa
rm
 D
ev
el
op
m
en
t 
Pr
of
or
m
a 
- S
ce
na
ri
o 
4
O
rc
ha
rd
1
2
3
4
5
6
7
8
9
10
11
12
Re
al
 E
st
at
e
-1
0
1
2
3
4
5
6
7
8
9
10
Ca
le
nd
ar
20
14
20
15
20
16
20
17
20
18
20
19
20
20
20
21
20
22
20
23
20
24
20
25
   
A
gr
ic
ul
tu
ra
l S
ou
rc
es
A
G
 In
co
m
e
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
36
,0
00
   
   
   
   
  
72
,0
00
   
   
   
   
  
10
8,
00
0
   
   
   
   
16
2,
00
0
   
   
   
   
28
7,
67
1
   
   
   
   
41
3,
34
2
   
   
   
   
53
9,
01
3
   
   
   
   
66
4,
68
4
   
   
   
   
79
0,
35
5
   
   
   
   
   
   
U
SD
A
  /
 S
ta
te
 L
oa
ns
20
0,
00
0
   
   
   
   
30
0,
00
0
   
   
   
   
Fa
rm
 E
qu
ity
 fr
om
 L
an
d 
Sa
le
s
-
   
   
   
   
   
   
  
60
,0
00
   
   
   
   
  
-
   
   
   
   
   
   
  
TO
TA
L 
SO
U
RC
ES
20
0,
00
0
   
   
   
   
36
0,
00
0
   
   
   
   
-
   
   
   
   
   
   
  
36
,0
00
   
   
   
   
  
72
,0
00
   
   
   
   
  
10
8,
00
0
   
   
   
   
16
2,
00
0
   
   
   
   
28
7,
67
1
   
   
   
   
41
3,
34
2
   
   
   
   
53
9,
01
3
   
   
   
   
66
4,
68
4
   
   
   
   
79
0,
35
5
   
   
   
   
   
   
   
A
gr
ic
ul
tu
ra
l U
se
s
Co
ns
tr
uc
ti
on
Cl
ea
ri
ng
75
,0
00
   
   
   
   
  
Ro
ad
s
20
0,
00
0
   
   
   
   
Ir
ri
ga
tio
n
17
5,
00
0
   
   
   
   
Pl
an
t M
at
er
ia
ls
50
,0
00
   
   
   
   
  
A
g 
Bu
ild
in
gs
25
,0
00
   
   
   
   
  
Va
ri
ab
le
 C
os
ts
18
,0
00
   
   
   
   
  
18
,0
00
   
   
   
   
  
36
,0
00
   
   
   
   
  
54
,0
00
   
   
   
   
  
81
,0
00
   
   
   
   
  
14
3,
83
6
   
   
   
   
20
6,
67
1
   
   
   
   
26
9,
50
7
   
   
   
   
33
2,
34
2
   
   
   
   
39
5,
17
8
   
   
   
   
   
   
Fi
xe
d 
Co
st
s
Sa
la
ri
es
50
,0
00
   
   
   
   
  
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
11
0,
00
0
   
   
   
   
12
7,
52
0
   
   
   
   
12
7,
52
0
   
   
   
   
18
9,
01
4
   
   
   
   
18
9,
01
4
   
   
   
   
22
8,
15
7
   
   
   
   
22
8,
15
7
   
   
   
   
   
   
O
&
M
26
,0
00
   
   
   
   
  
26
,7
80
   
   
   
   
  
27
,5
83
   
   
   
   
  
28
,4
11
   
   
   
   
  
29
,2
63
   
   
   
   
  
30
,1
41
   
   
   
   
  
31
,0
45
   
   
   
   
  
31
,9
77
   
   
   
   
  
32
,9
36
   
   
   
   
  
33
,9
24
   
   
   
   
  
34
,9
42
   
   
   
   
   
   
  
Le
as
e 
Pa
ym
en
ts
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
  
42
,9
86
   
   
   
   
  
42
,9
86
   
   
   
   
   
   
  
A
G
 D
eb
t S
er
vi
ce
-
   
   
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
  
21
,6
31
   
   
   
   
   
   
  
TO
TA
L 
U
SE
S
27
5,
00
0
   
   
   
   
34
7,
63
1
   
   
   
   
17
6,
41
1
   
   
   
   
17
7,
21
5
   
   
   
   
19
6,
04
2
   
   
   
   
21
4,
89
4
   
   
   
   
26
0,
29
2
   
   
   
   
32
4,
03
2
   
   
   
   
44
9,
29
3
   
   
   
   
51
3,
08
8
   
   
   
   
65
9,
04
0
   
   
   
   
72
2,
89
4
   
   
   
   
   
   
(i)
   
A
gr
ic
ul
tu
ra
l E
qu
it
y 
Ba
la
nc
e 
-7
5,
00
0
12
,3
69
-1
76
,4
11
-1
41
,2
15
-1
24
,0
42
-1
06
,8
94
-9
8,
29
2
-3
6,
36
1
-3
5,
95
1
25
,9
26
5,
64
4
67
,4
62
  R
ea
l E
st
at
e 
So
ur
ce
s
Lo
an
 P
ro
ce
ed
es
2,
85
0,
00
0
   
   
   
-
   
   
   
   
   
   
  
-
   
   
   
   
   
   
   
   
  
La
nd
 S
al
es
50
0,
00
0
   
   
   
   
66
5,
00
0
   
   
   
   
93
0,
77
6
   
   
   
   
1,
34
0,
31
7
   
   
   
1,
93
0,
05
6
   
   
   
5,
55
8,
56
2
   
   
   
   
   
Re
ve
rs
io
n 
Va
lu
es
5,
68
6,
88
0
   
   
   
   
   
TO
TA
L 
SO
U
RC
ES
3,
35
0,
00
0
   
   
   
-
   
   
   
   
   
   
  
66
5,
00
0
   
   
   
   
-
   
   
   
   
   
   
  
93
0,
77
6
   
   
   
   
-
   
   
   
   
   
   
  
1,
34
0,
31
7
   
   
   
-
   
   
   
   
   
   
  
1,
93
0,
05
6
   
   
   
-
   
   
   
   
   
   
  
11
,2
45
,4
41
   
   
   
   
  R
ea
l E
st
at
e 
U
se
s La
nd
 P
ur
ch
as
e
4,
75
0,
00
0
   
   
   
W
at
er
 U
pg
ra
de
70
,0
00
   
   
   
   
  
SM
A
 P
er
m
it
70
,0
00
   
   
   
   
  
A
g 
Cl
us
te
r 
Pe
rm
it
75
,0
00
   
   
   
   
  
Fa
rm
 O
ff
ic
es
15
0,
00
0
   
   
   
   
Pa
rk
in
g 
St
ru
ct
ur
e
10
0,
00
0
   
   
   
   
15
0,
00
0
   
   
   
   
G
at
he
ri
ng
 P
av
ill
io
n 
20
0,
00
0
   
   
   
   
Fl
ex
 S
pa
ce
 S
tu
di
o 
/ 
Cl
as
sr
oo
m
25
3,
35
4
   
   
   
   
Re
ta
il 
Fo
od
 S
er
vi
ce
 /
 P
ro
du
ct
io
n 
/ 
O
ff
ic
e
1,
00
7,
93
7
   
   
   
D
eb
t S
er
vi
ce
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
   
   
Sa
le
s 
Co
m
m
is
io
ns
 (5
%
)
46
,5
39
   
   
   
   
  
67
,0
16
   
   
   
   
  
96
,5
03
   
   
   
   
  
56
2,
27
2
   
   
   
   
   
   
Lo
an
 R
ep
ay
m
en
t
3,
00
0,
00
0
   
   
   
   
   
TO
TA
L 
U
SE
S
4,
82
0,
00
0
   
   
   
15
6,
75
0
   
   
   
   
30
1,
75
0
   
   
   
   
15
6,
75
0
   
   
   
   
35
3,
28
9
   
   
   
   
15
6,
75
0
   
   
   
   
77
7,
12
0
   
   
   
   
15
6,
75
0
   
   
   
   
1,
41
1,
19
0
   
   
   
15
6,
75
0
   
   
   
   
3,
71
9,
02
2
   
   
   
   
  
(ii
)
  R
ea
l E
st
at
e 
Eq
ui
ty
 B
al
an
ce
0
-1
,4
70
,0
00
-1
56
,7
50
36
3,
25
0
-1
56
,7
50
57
7,
48
7
-1
56
,7
50
56
3,
19
7
-1
56
,7
50
51
8,
86
6
-1
56
,7
50
7,
52
6,
41
9
(i+
ii)
  A
G
 +
 R
E 
Eq
ui
ty
 B
al
an
ce
-7
5,
00
0
-1
,4
57
,6
31
-3
33
,1
61
22
2,
03
5
-2
80
,7
92
47
0,
59
2
-2
55
,0
42
52
6,
83
6
-1
92
,7
01
54
4,
79
2
-1
51
,1
06
7,
59
3,
88
1
IR
R 
Ca
lc
-7
5,
00
0
-1
,7
90
,7
92
-
   
   
   
   
   
   
  
-5
8,
75
7
-
   
   
   
   
   
   
  
21
5,
55
0
0
33
4,
13
5
0
39
3,
68
5
0
7,
59
3,
88
1
IR
R
17
.1
0%
102 
 
 
 
  
103 
 
Conclusions 
Long Term Successes and a Healthy North Shore Community  
  
The development proposal contained within this document is the result of a March 2012 
planning charette held to discuss long term development goals for Waihuena Farm. The 
key goal developed during the planning charette was the creation of a sustainable living 
demonstration center that would feature renewable energy production, leading edge 
water management techniques, organic farming, and have Waihuena Farm become an 
economically inclusive community that is both a social and educational hub for the North 
Shore. 
 
The detailed analysis of the physical, legal and economic contexts surrounding 
Waihuena Farm reveals that the farm possesses incomparable assets which can be 
utilized to make it an epicentre for the creation of holistic, sustainable lifestyles centered 
around healthy communities, healthy economies and a healthy planet.   
 
In addition to being a potential model for economically and ecologically sustainable 
development, the community at Waihuena Farm also has the potential to play a much 
wider role in the master planning and development of the Pupukea neighborhood: 
Potential exists for expansion onto the adjacent agricultural lands owned by the CLDS 
once the organic farm at Waihuena has come into maturity. A long term lease designed 
to create a teaching farm which is based on Ma’o Farms and involves children from 
Sunset Elementary School and the wider community would certainly be embraced by all 
members of the community. 
Second, the community at Waihuena would create the much needed economic and 
managerial impetuous necessary to developing the range of community amenities 
proposed for the adjacent 25 acre makai parcel of Pupukea Paumalu.  As it currently 
stands, the City and County of Honolulu has neither funds nor the staff to support the 
desired expansion of Sunset Beach Elementary School, the bike park, a permanent 
home for the North Shore Country Market and a center for community education as 
envisioned in the Pupukea Paumalu Long-Range Resources Management Plan.65   
 
Consequently, the City and County is open to private public partnership proposals in 
which Waihuena could play a pivotal role. Either of these initiatives would be a key 
opportunity to solidify the Farm’s mission of community outreach, and offers future 
residents an instrumental role  in the long term development of more than 60 acres on 
one of the most beautiful coastlines in the world.  
  
                                            
65 Pupukea Paumalu Long-Range Resources Management Plan 
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Agricultural Clusters as a Future Development Model 
 
Carefully interweaving the economic, temporal and spatial equations required to 
develop the proposed Ag Cluster at Waihuena clearly highlights the reasons why Ag 
Clusters are not more widely employed on Oahu. From a financial point of view, 
founding the farm involves a steep initial investment, and is a drag on project finances 
until the eighth or tenth years. In a world where capital is mobile and other investment 
opportunities are potentially easier to understand, the financial and managerial 
complexity added by the agricultural component is something that very few investors 
are prepared to accept.  
 
Fortunately, however, with the rise of the local food movement, and with increased 
awareness of the need for sustainable communities, a new generation of investors is 
beginning to appreciate a long term approach to value creation.   
 
While this work shows how an Agricultural Cluster development can successfully 
compete on the level of Wall Street investment returns, its real success should be 
measured in its ability to do this AND to build a more sustainable future. Not only do Ag 
Clusters hold the potential to create economically balanced communities that offer their 
residents a very high quality of life, they also increase food security and provide 
meaningful employment on the way to building more equitable, sustainable 
communities.   
 
This comes at a good time, as at the time of writing, there is currently a large amount of 
agricultural land that is either for sale, or will soon be offered for sale on Oahu. 
Consequently, it is hoped that this work will show how it is possible to ‘grow value 
organically’, and will advance the use of Agricultural Clusters as an ecologically, 
economically, and politically sound alternative to conventional development models. 
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